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Ceuntic Embrittlement 


S Tie EL is the principal metal used in the construction 
s“ of pressure vessels and a knowledge of the factors 
: that are likely to cause failure in these vessels is of 
Sparticular interest to the chemical engineer. A steam 
Bboiler is a pressure vessel that in theory contains only 
water in two phases, but in practice may contain a 
number of organic and inorganic chemical substances 
{ that through ‘the conversion “of water into steam may 
Gin the boiler, and particularly locally, reach a high 
j concentration. Although the subject of caustic 
Sembrittlement 1s primarily investigated from the work 
+ steam-boiler practice, the work done thereon has 
ma wider interest to all chemical engineers who are called 
upon to design pressure vessels. This subject has been 
under investigation for nearly 30 years and the latest 
contribution to knowledge is a paper on ‘‘ [ntercrystal- 
Bline Cracking in Boiler Plates ’’ contributed by the 


t National Physical Laboratory under the general direc- 
mtioon of Dr. Desch, which is summarised in our 
© Metallurgical Section this week. 

Caustic embrittlement is a misleading title, which 


a 


is better replaced by ‘‘ caustic cracking ’’ because after 
failure, the steel between the cracks may retain its 
normal characteristics. This type of metal failure is 
characterised by the path of the cracks, which pass 
between the crystals and not through the crystals. It 
is most common at riveted joints and often extends 
along a joint through a number of rivets, but it is not 
found in seamless or welde -d vessels except occasionally 
around fittings. Certain other forms of intercrystalline 
cracking familiar to the chemical industry are evidently 

Mrelated to this type of boiler cracking. Steel vessels 
in which solutions of caustic soda are concentrated 
under atmospheric pressure frequently crack, especially 
at riveted joints, and the cracking of pans containing 
solutions of nitrates, especially ammonium nitrate, is 
well known. In both cases the cracks pass between the 
crystal grains. 

Serious power-station and other boiler accidents have 
come about through intercrystalline cracking and these 
have always occurred when the water used in the boiler 
has received alkaline treatment. The explanation 
which has hitherto held the field and which has been 
confirmed and extended by the work of the N.P.L. 
is due to Parr and Straub of the University of Illinois 
and is based on the fact that sodium hydroxide reacts 
with iron, liberating hydrogen. This reaction appears 
to take place to an appreciable extent only when the 
concentration of caustic soda is over 30 per cent., a 
figure which is unknown in the interior of a boiler. 
Parr and Straub, noting that the usual site of the cracks 
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is where butt straps are attached to the shell by rivets, 
presumed that there might at this point be a seepage 
of the boiler water between the plates and the strap, 
and also around the rivets; this water would be con- 
tinuously evaporated and replaced, so that a high local 
concentration of alkali could occur, leading to the 
veneration of hydrogen. It was also established that 
the steel must be in a highly stressed condition for 
damage to occur, but stress alone is insufficient unless 
the chemical reagent also is present. Cracking, of 
course, may be produced by mechanically defective 
inetal in the absence of alkali, but the cracks are not 
then intercrystalline. | 

German workers, ignoring Parr and Straub’s results, 
endeavoured unsuccessfully to blame the quality of the 
metal. Another school of thought has maintained that 
sodium silicate is responsible and not sodium 
hydroxide. The N.P.L. have shown that sodium 
silicate can under certain circumstances decrease the 
time elapsing before failure occurs, but their experi- 
ments show clearly that caustic soda unaccompanied by 
sodium silicate will cause intercrystalline cracking. 
American investigations have shown that the action 
of alkalies may be retarded or accelerated by the 
presence of other salts and that some salts may act 
as accelerators under one set of conditions and as 
retarders under another, so that the factors are 
evidently complex. 

Earlier experiments at the N.P.L. have shown that 
in the absence of chemical attack intercrystalline failure 
will not occur at 300° C. as the result of stress alone. 
In general the higher the temperature the more likely 
is this type of failure; it does not seem to occur at 
temperatures, say, below 100° C., and from 250° C. 
upwards appears to be the temperature range at which 
it is most active. Repeated bending of the metal does 
not produce this type of cracking nor 1s it due to 
corrosion fatigue. In the light of these negative results 
the N.P.L. started an extensive investigation into the 
mechanism of intercrystalline cracking of steel and this 
work so far as it has gone is summarised later in this 
issue. It will be seen that hydrogen liberated by the 
chemical reaction peisetrates the steel and reacts with the 
carbon therein, forming methane, which accumulates 
unti] a high pressure is reached. Two distinct forms 
of cracking, however, the hydrogen type and the 
oxygen type, have been discovered. In the latter type 
methane is not formed and the oxide apparently seals 
the crevices, allowing a high pressure to develop. 
Altogether the N.P.L. is to be congratulated upon an 
excellent and widely interesting piece of work. 
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NOTES AND COMMENTS 


Preserving Vital Papers 


I T is of especial interest at this juncture to hear of the work 
of the U.S. National Bureau of Standards in the laminatio 
of paper with cellulose acetate sheeting Throughout our 
CitieS Masses OT aGocun;nr ts mignt nave een s ed VW ¢ di not 
‘ e! = T T ( l¢ f ber b l smiths C4 
burnt, but to all that were ruined by dust, heat, water, 

ie rough usage resulting from air-raid « e, when 

ugher paper would almost certainly have escaped har: 
Six firms and the National Archives of the United States 


were, it 1s reported, provided with identical samples of paper 


f the type generally used for documents; the papers were 
I 

cetate she yx. return the Burt t 

ethe: vi h the types f she no empl ved. a d testes | 
ree st es the sheet vas applied with heat and pres- 
sure alone; in a fourth case it was similarly applied, but 
he sheetine contained an adhesive as well The remainder 
nade use of adhesives, although the laminated sheets were 
ppl the paper by pressure onl\ Phe result of all the 
ests was satisfactory. The sheetings were exa! ed for 
certa chemical and physical qualities in addition to 


: ility and resistance to wear Their strength. it was 
found, reached the high level of that of the best-grade papers 
ade tor permanent records. The laminz were effectively 
pplie the permanence of the bonds being tested by subject 
ig them to extreme changes in moisture content as well as 


wd 7 7 
baking at high temperatures. Many of the samples remained 


FF; ‘ whe heated 1Oor 72 hours at 100° ( though atatt 
vel] Other desirable qualities of the acetate 


sheeting. besides its strength and stabilitv. ar: tninness, 


transparency, and resistance to insects 


ix; cleaned 


Moreover, it is 
with water. 


Indian Mineral Resources 
I(GH FERMOR has given a surve 


S|" LEWIS LEIG p 
. . , 7 
India’s mineral resources in the 


lsvati j | rh, 1? 14° 9°) 7 ' 
{4 i i ,>e sé ast’ « i ’ 1iit 


‘ 
7 7 7 ° 7 
: s how the mineral industries have expanded since 
‘ : t qd hov f y be otf increase Sssist cf I 
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exported, while the exports of pig iron to Britain could also 
be increased. Sir Lewis observes that the bauxite deposits 
are of considerable extent and high quality and the supply of 
cheap electric power for its conversion into aluminium should 
be made readily and easily avallable near the deposit Nn 
Orissa, The total 
average annual value of the war minerals has increased fron 
1934-395 


all minerals has increased trom /9,860,155 


Bihar, Central Provinces, and Bombay. 


whilst the 


{\"-- i~- , 
£(), 177 O4 1] 


1914-1918 to £12,807,611 In 


total value of 
{13,609,844 in the same periods, Comparing the productio of 
he two periods, with the exception ot gold, saltpetre, tune 
sten-ore and corundum, increases are shown by every mineral 
Specially 


petroleum from 7 


noteworthy are the increases in the output of 


.3 million gallons to an average of 74 million 


eallons: mica, frem 50,000 cwt. to 177,000 cwt. ; 


7 / COppel re 


1rOmM S.000 TO 339,000 tons: ron ore from 100 OOO to ne: 


million tons. mainly to meet the needs of Indian ma 


facturers of pig iron and steel; 


creases in the output of chromite, refractories, magnesite, and 


finally, the substantial 


bauxite The increase in the produc tion of coa] from 18 t 24 
million tons, though less than had in some quarters been prt 
dicted, is yet substantial, eood 

expansion of industry especially of the iron and steel indus. 


try with its | 


and is a indication of the 


arge consumption of coke. 


Butadiene Inflammability 


.% HF. explosive hazard of butadiene, a combustible gas 
which is finding importance in to-day’s national defence 
nt is pointe d out ina report recently submitted to 
e U.S. Secretary of the Interior by Dr, R. R. Sayers, 
irector of the Bureau of Mines. Caling attention to the 
industrial from 
combustible organic chemicals which a few years 


possibility of explosions in establishments 
the use of | 
o were laboratory curiosities. but to-day are manufactured 
report declares that this danger is 


nherent in such substances as butadiene, which is used. e.g 


large quantities, the 


one ot the processes for manufacturing synthetic rubber 
(o provide industry with a key to the explosibility of buta 
Mines conducted a number of tests to 
determine the limits of inflammability of the gas Che 
Bureau’s report shows that this substance will explode when 
as little as 


experiment : 


diene, the Bureau of 


4’ mixture with air. The 
conducted that the 


2 per cent. is present in 


were so results would be 


applicakhle to industrial conditions where large volumes of 
Tests revealed that when 


at ordinary room temper! 


butadiene-air mixtures are involved. 
the gas is properly mixed with air, 
res and pre S*-ufTe., if wil] propagate 2 flame if the pel 


| 


centage of butadiene is anywhere from 
The 
the Bureau’s programme of promoting safety in the mining 
and metallurgical industries, one phase of which is the deter 
mination of the hazards involved in the use of combustible 
materials and the investigation of means of mitigating and 


preventing 


2 to 11.5 per cent 


olume. studies were undertaken in accordance wit! 


explosions. 


Chemicals in Japan 
HF total 


( ines. 


value of imports of chemicals, drugs, med 
and explosives into Japan during the first nine 
months of 1940 was 172,473,275 yen compared with 126,289,655 
ven in the same period of the previeus year. This is an in 
crease of 36.6 per cent. Gum and gum resins were the most 
important commodities imported in the group, the purchases 
for the period wnder review being 880,585 valued at 
=3.974,299 ven, though the figures for the corresponding time 

1939 were f 
25.1 per cent. in quantity, but an increas 
alue. Sulphate 


cwrt. 


1,187,468 cwt. at 43,121,108 yen, a decrease 0 
of 2<.1 per cent. ] 


of ammonia was imported tc the extent of 


117.892 metric tons valued at 18.162.9%5% ven ‘67,169 metric 


a substantial increase in both volun 
Other 


com pours 


tons and 6,659,993 yen’ 


al qd iue Soda ash 


accounted for 1.806.961 ven. 


lrugs, chemicals, medicines, explosives and 


thereof were imported ten the alue of 98,439,060 yen con 
nared with 75,192,502 ven, and consisted largely of potassiui 


chloride, sulphate, and nitrate 
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Sodium Sulphate Production” 
The Submerged Combustion Method of Dehydration 


 ewrerenis for many of the difficulties encountered in 
dehydrating Glauber’s sait are disclosed by the water- 
solubility curve of sodium sulphate. The solubility increases 
with the temperature as long as the stable solid phase is the 
decahydrate, Na,SO,.10H,O, but at 33° C. the anhydrous salt 
becomes the stable one and continues as such to the boiling 
point. Beyond 33° solubility of the anhydrous salt decreases, 
qui ‘ly at first and then slowly. This inverted solubility char- 
acteristic means that from a saturated solution undergoing 
evaporation, the anhydrous salt forms a heavy scale rapidly 
n the heating surtaces of the equipment. ‘To cope with this 
tenacious scaling characteristic many procedures have been 
proposed and practised. 

In the field of evaporators, equipment with a number of 
‘team chests employed in rotation has been used; one chest 
is de-scaled while the others are in service. In this field alsu, 
forced or tapid-circulation evaporators in which high veloci 
ties through the tubes and small temperature changes are 
maintained have been operated. To reduce this scaling u 
evaporators, a procedure sometimes followed is to operate at 
temperatures at which the saturation curve is relatively flat: 
the reason given is that the decrease in solubility for a given 
temperature increase is small and hence scaling should be less 
pronounced. 

Rotating steam drums have been employed in the evapora- 
tiun of sodium sulphate solutions. The drums, partly sub- 
merged in the liquid, are heated internally with the steam 
under pressure. As the drums rotate, the coating of sodium 
sulphate picked up during submergence is scraped off by 
properly placed knives. The great objection to this pro 
cedure is the large amount of evaporating surface required 
per unit of produ: tion; the tenacious adherence of the sodium 
sulphate to the drum surface is a major obstacle to satis- 
factory functioning of equipment. 


The Sodium Chloride Method 


An apparently satisfactory method, where common salt is 
available at exceptionally low cost, is to precipitate the 
sodium sulphate from solution through preferential dissolving 
of sodium chloride. The sodium sulphate is thrown down 
as the anhvdrous salt from its hot solution through the addi 
tion of the sodium chloride. 

Another procedure for converting the decahydrate to the 
anhydrous form is to melt it in a stream of hot sodium 
sulphate slurry, to separate the anhydrous salt by filtration 
nd to return the saturated filtrate to the top of a tall tower, 
down which it showers and meets ascending hot gases which 
accomplish evaporation. The slurry from the bottom of the 
tower retraces its cycle. This method has been practised in 
South America. 

Large direct-fired rotary dryers: have been used for 
lehydrating Glauber’s salt, particularly at locations where 
the salt has been stock-piled and partially air-dried. All 
these methods with the possible exception of the one involving 
the use of common salt have to contend in varying degree 
vith scaling problems. 

In 1933 the Ozark Chemica] Co. built a sodium sulphate 
plant beside a so-called ‘‘ alkali’? lake 12 miles south of 
Monahans, Texas \t the outset rotating steam drums were 
perated, but these were abandoned because of low 
apacity and of difficulty with scale adhering tightly te drum 
direct-fired steel rotary 
in equipment was next practised for about 18 months. The 
Glauber’s salt, coming as a snow-like material from the filter 
1 the refrigerating department and containing a 
‘6 62 per cent. moisture (5( 
tvstallisation), 


soon 


curfaces. Dehydration in unlined 


total of 6o 
per cent. represented water of 


was charged directly to the rotary drver 


Douglass and C. ©. Anderson 


, in Chem. Met. Eng., 1941, 48, 5, p. 135 


° From a paper by E. W. 


(Ozark 
hemical Co 





Almost immediately the material melted to make a thin 
slurry, about 15 per cent. solids and 85 per cent. saturated 
solution or actually about 1.5 lb. water per lb. of solids. 
Skilled operating technique an intense firing were required 
to produce a dried material containing less than o.1 per cent. 
moisture. Low fuel efficiency and high maintenance Costs 
on equipment, together with a never-ending struggle against 
scale, particularly on the inside of the shell of the rotary 


kiln, were factors prodding the search for an improved 
method. 

Submerged combustion at length proved to be a satisfac- 
tory answer. ‘Theoretical considerations made this method 


appear well suited to the task of dehydrating Glauber’s salt. 
Some statements on submerged combustion have appeared in 
technical literature for so more, but no commercial 
equipment [OT evaporating large quantities of water by such 
was 1934. research and 
development on all parts of the equipment involved had to 
November, the first commercial unit 
was installed and has operated practically continuously since 
that date. 


VEars OF 


means knewn in Considerable 


be done. but in IQ35, 


The Submerged Burner 


The submerged burner may be first lighted and suspended 
above a combustion tank, and then lowered into the sodium 
sulphate solution. However, the usual operating practice is 
to light it when submerged by means of an igniter. Hence, 
ordinarily, a burner is raised from its tank only for repair 
or replacement purposes. ‘The submerged burner developed 
for the evaporation of sodium sulphate solutions differs in 
several respects from previously suggested burners of this 
type. 
and the result was that its final construction was surprisingly 
simple. To arrive at this result a number of previously 
accepted ideas regarding submerged combustion had to be 
of flash-back 
erids and constriction o! opening. 

Submerged burners ceramic or refractory 
lining to facilitate and complete the combustion of the fuel 
have been proposed and developed by some workers in this 
field. When occurs in a small space and at 
velocities approaching that of flame propagation, mainten- 
ance of a flame front that will burn continuously is often 
difficult to accomplish. 


Utmost simplicity was the keynote in its development 


discarded, such as use of ceramic lining and 
burner discharge 


possessing a 


combustion 


To assist in maintaining combustion 
ond, incidentally, to prevent flash-backs, some have used a 
This, of 
Course, compli ates the construction and limits the flexibility 
as related to capacity. Proper design of the shape of the 
throat of the burner resulted in abandoning the 
the ceramic lining and of the grid work A properly dimen 
sioned expansion chamber (the zone between the intake and 
the combustion part of the burner) permits the maintenance 
of a continuously with a 
Variation in the amount of burned. That metal 
functions satisfactorily as a burner surface has been proved. 


finely perforated grid in the throat of the burner. 


use of both 


functioning tlame considerable 


fuel cold 
\lso when theoretically sufficient air for complete burning 
into the 
combustion zone the combustion is as thorough as ever occurs 
in a high-temperature, refractory-lined firebox. 

In most burners 
products of combusti 


is mixed properly with the gas before introduction 


outlet for the 


( onstri ted in 


submerged described the 


has been reduced 


CTOSS-Se i tional area of the combustion 
this, better 


1 > 
have Dee yg) claimed. 


-17e as compared to the 


7one. As advantages of propagation and con 
These rains 
value in evaporating solutions 


or no scaling characteristics, but in the treat 


tinuity of flame may have 


come dubious having slight 
ment of sodiun 
~ulphate solutions the te ndency f the salt deposited on the 
burner to bridge over and close the burnet 
When this 


of discharge 


disc harge out- 
desirable 


of the 


weighs these considerations. pro- 


cess is occurring, the velocity burned 








~ dant ll I ecist and cl up Imta\ urable bac! pressu4res, put 
spite of this the flame ts 
By elimin reduction in 


by ype. the same cross-sectional area at the 


soon smothered. 


ating any size of the burner outlet, 


that 1s. 


scharge as in the combustion zone, the described bridging 
the deposited salt is overcome. To assist in this. the 
ner is operated at near it iklmum burning capacity SO 


factory velocities may ™ maintained. Furthermore, 


* ° 

+} »+ ~r,¢ 
AiaGat SallS 
’ 


the tendency to bridge is less as the diameter of the burner 
reases. Successful performance is achieved in_ these 
solutions with burners 46 1n Ant upwards in 


qiameter. 


The Life of a Burner 


fost of the heat ener: eleased bv the burnet discharged 
with the products of combustior nto the solution, but some 
t is transferred through the metal wall Intense tempera- 
rec | burner, 1300°9-1500°% ( and a temperature 


outside of 
sodium 
surface of the 
result that 


87° C. in the solution in contact with the 
dition under which some 
scale on the 


with the 


the pNurner:r. represe T a 
’ ‘ - 7 
sulphate is precipitated as a 


[This scale insulates the metal. 


its temperature rises rapidly; however, the scale pops off 
from time to time and takes with it thin layers of metal. This 
etal loss is greater near the burner discharge than else 
he lite of burner made ot common steel Is equiva- 

t to the production of about 500 tons of sodium sulphate 
rners of many different alloy compositions | e been used, 


ne to date has justified its cost in comparison with that 

yn ster The iron content of the finished sodium 

Iphate is of the order of 0.01 per cent Fe, often very much 

ss, hence the amount contribute the burner is nearly 
negligible. 

The submerged combustion tai vhich the nerger 

urner operates is small, about 8 it. diameter and 12 ft. 


verall height. During evay 
develops 
ank surfaces would be the 


oration a high degree of supe 
nd intense scaling of the 
not for the 
and m: 
long period of test and researc! The 
operation is suspended deep in the conical 
combustion tank and is supplied its proper], 

ed natural-g large hose. 


ne 4 , NUsSTiON os tank 


turation of the solution 


iolent 


result if it were 


n and special features of de iterials, 


sipn 
ie Ve ‘ned OvVeT 


secti1o 


irneri in 


—— 


the submerge: 
| 
thiough a 


pass up the 


as-alr mixture 
and water vapours 


oportior 


,Ses 


stack to the atmosphere. The sodium sulphate slurry is 
| us] the bottom of the tank by means 

of a pump and is sent by pipe line to the settling tank. A 
ate pump on the opposite side of the submerged com- 

1] reserve to eliminate nterruptions te the 


peration 
The density of the withdrawn fro! 

solids. The 
high) vields 


directly 


sodium sulphate slurt 
e burner tank 1s low, only about 5 per cent, 
tank (; ft. dia. x 1o ft 
rt of which is returned 
which is employed to melt the 
chilling 


The set 


- F TT 


tion ed 
pra tic ally clear iverflow. pa 


a the | 


} 7 
burner tank and part ot 


ite! THe 


department, and 


then returned to the burner tank tling tank under 


flow is controlled by a rotating star valve to deliver a dens 
lurry containing up to cent. Na,SO,. A splitter-box 
elow the star valve permits dividing the discharge betwee: 

ous centrifugs ircuit and a 60-f! tary drver (7 ft 


dia.) circuit. 
High-Purity Product 


The centri pre reduces the moisture to betwee and 6 per 
cent. The centrifuge filtrate is returned to the burner tank 
thy arge rot Y arvel and Tine rel VYatereG CaKe 1S dried ina 


ft.) to a very high quality grade of 
with a purity of o9.9 4 ner cent. 


passing to the large rotary dryer 


small rotary dryer (2 x 25 
S11 11 ph: ite 

Na,SO,. The dense slurry 
dried to a 


oclassmak«e TS and 


anhydrous sodiun 
somewhat lesser quality product and is marketed 


pnapermakers’ salt cake with 
2 per cent. Na.SO, 


submerged 


purity of 
(,Q). 
ustion has been in use in. the 


Since com! 


Tonahans plant, about 115,000 tons of sodium 


heen made in the described circuits. 


the s« al ing 


ulphate have 
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The most important advantages resulting from the use o 


-ubmerged combustion have been in combating successiull 


tendency of sodium sulphate solutions bv nol 


having to transfer hea; through metal walls, and in securin 


high thermal efficienc approximately go per cent. of the 
net B.Th.U. value of the natural gas ts applied directly t 
the heating and evaporating tasks. Lesser advantages ar 
noderate first cost, continuity of operation, low operating 
temperatures, Jow labour cost, and flexible circuits permitting 


manufacture of quality products. 








Movement of U.S. Chemical Trade 
Exports Generally Higher 
XKPOR TS of from th 


continued 


chemicals and allied products 
United during the first quarter of 1941 

( CXPanslo { vident i! the last Cal and a halt. accordi 
statistics published in Foreign Commerce Weekly. \ total 
of $65,200,000 attained, with $61,200,000 th 


States 


P Was 


compared 


first quarter of 1940. Large increases were recorded in slip 
nents of explosives—from a value of &1,600,000 in the first 
three months of 1940 to $4,500,000 during the same peri 


Exports of fertilisers and fertiliser materials increased 
$4,000,000 during the period: indi 
™13,400,000 tO S 14,900,090 


IO4I. 


irom $3 200.000 e) 
» 30% ) t 

} ; ] " intial 

hemicals rose from essentia 


rom Sin00.000 TO S1.500.000 : and medicinal! and nh; ma 
euti a] preparatio! - fron &7 200,00 0 to So. 100.0% Y Some of 
these value increas were attributable to higher pric as 

the case of essential oils, quantity exports ot | 


HN. ww) 


only < pr 4 cent from c¢ 
although the value 


Little change was 


7 , 
advanced 17.000 to 
was up ne irly 


total value 


H0 per cent. 


noted l] the ~ of coal rar pro 


ducts (87,855,000 in the first three months of 1940 
&7.Q30,000 11 the L(y! period), in soap irom S87 0,000 


SS 15.00% and toilet preparations 31,570,000 and Qi. ec, 
varnishes declined fr 
I1Q40 to } »§ 000 in the first 


specialties 


-xports of pigments, paints, and 
£- 055,000 in the first quarte 


O00 T¢ 


quarter of 1941, and of cher from Si9,987 
$9,403,000. 
United States 


cucts was chara: 


chemicals and allied pro- 
renerally hy smalle 
making up the total 
decline of 20 per cent. from the corresponding quarter (1 
1940. Higher prices were evident in many lines. 
Outstanding 
gains 
\odities 


import trade in 


receipts QO! the 


LeT1ised 


aA1lority OT items OT au22?. 715.00 


general trend were appre 
materials \m 


Iceland ind 


exceptions to the 


iable in imports of certain raw 


hese com) were cod-liver oil from 


lapan, 
nd quinine 


{ lla 
is Jatin 


countries nchona 
sulphate from Netherlands East Indies: cit 
lemongrass oils likewise from the Far East as we 
America (Guatemala sandalwood oil from Ind 


gums from the Far Faster 


and |! 


in ne oil from the West Indies and Mexico; acetic acid from 
Canada, Mexico and Japan; crude glycerine from Latin 
neniies and the Philippines: iodine from Chile: sodiur 


and cyanamide from Canada; and common soap f1 
Philippines \ substantial 


was received from France during the quart 


cvanide 


\reentina and the quantit: 


lavender oul 








FROM YEAS 


but existing method 


EXTRACTION OF GLUTATHIONE 


5 ‘ 7 


yeast is known to contain glutathione. 


f extraction are not very satisfactory \ new process of thr 
Company (D.R.P. 694,546) involves 
treatment with a salt of the type of gypsum. In an example 
east are intimately mixed with 22 kg 
slurry is dried in a thin layer at roon 
Repeated extraction with water at 
which cor 

adding 


1c ftalloy ed 


14,500 C.C 


Scherine preliminar 
29 ke. pressed vy 
and the 
temperature for 24 hours. 


gypsum 
resulting 


HKoHO-70F ( (0 litres 
isolated 


which 


vields an aqueous extract of 50 

glutathione. The 
per cent. lead acetate solution. 

afterwards (without filtering) by 
1O per solution. The precipitate 1: 
then filtered, hydrogen sulphide, and thr 
»lutathione recovered from the resulting filtrate as the copper 
salt by treatment with copper oxide. 


tains 71 @m latter is 
Eteaen € .¢. 

immediately 
cent. mercuric acetate 


dec om posed \W ith 
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LETTER TO THE EDITOR 





Fire-Fighting Chemicals 

Sik,—Our attention has been drawn to the Editorial in the 
June 21 issue of your journal, and we should like to make a 
few comments on the obviously sensible statements contained 
therein. 

(his company has for a number of years specialised in the 
extinction of fires in lhght metals in which category we in 
clude lInagnesium, magnesium alloys, 
aud sodium. Most of these Very 
difficult to ignite except in a finely divided torm, but once 
ignition has occurred all known methods and media of ex 
W ater, carbon dioxide, mechanical Ol 
chemical toam and all materials with an aqueous base as well 


= elektron., 


aluminium, metals are 


tinction are useless. 
as chlorinated hydrocarbons ( Cl,) only serve to increase the 
iutensity of the combustion. It is, of course, based upon 
these facts that magnesium or magnesium alloys are used for 
the metal casings ot incendiary bombs. 

\fter a considerable amount of research and experiment, 
we succeeded in producing a.dry powder known as ‘* DX ” 
Powder itor fires occurring in light metals 
during the process of machining or grinding. The extinction 
is generally so rapid and complete that in the majority of 
cases unburnt metal can be recovered. 

From the foregoing you will realise that it was perfectly, 

tural for us to turn our attention to the extinguishing of 
niagnesium incendiary bombs by using our ‘* DX ”’ Powder. 
have been completely successful even in cases 
incendiary have been 
ignited on wooden flooring. Naturally, a certain technique 
{ application ot the extinguishing powder had to be 
developed, but the same provision applies to the use of the 

irrup pump or any other extinguishers used on incendiary 
ombs. 

Otticial tests carrted out by us for Government authorities 
have resulted in complete success in this respect, but when 
such tests have been conducted by certain Government 
authorities at which no members of this company were 
the report has always been that the stirrup-pump o1 
sund-container technique, as evolved by the Ministry of Home 
Security, Was to be preferred. From your reference to the 
doubt in the minds of the Ministry as to how water should 
be used. we assume that you have been informed of the treat 
ment accorded to the manufacturers of ‘* Kwench F leet 
wood Chemical Co., Ltd., London, S.E.8), and in this con 
nection we would refer you te our article ‘f Extinguishiny 
Light Metals, June 1941), in which the 
question of correct official tests and the requisite knowledg: 
for conducting them is referred to. 

We should like to say that your Editorial is the first one 
that we have seen which contains the very obvious truth that 
cach fire should be dealt with on its ow: 
of course, 


extinguishing 


| this Wwe 


vhere genuine magnesium bombs 


esent, 


\lagnesium Fires ”’ 


merits. This is. 


a world recognised fact to all fire engineers, or, in 
other words, it 's well known that no two fires are alike and 
that therefore no hard and fast rule can be laid down as to 
which type of apparatus and method of extinguishing is suit 
particular fire. This, in our opinion, is 
Ministry of Home Security have slipped up, and 
cannot see 


able for any one 
vhere. the 
how the insistence that water used 
througa a stirrup pump 1s suitable for incendiary bombs can 
be maintained, unless the class of bomb is specified. One of 
the first requirements of any fire appliance is that it should 
be imcapable of wrong use (1.e., foolproof). Water used 
through a stirrup pump can easily be wrongly used—spray 
instead of jet or wice versa—even by experts. It is 
impossible, therefore, to agree with vov that water ‘‘is 
certainly the safest for the inexpert private citizen to use.’’ 
We have no guarantee that the enemy will not suddenly use 
sodium bombs, and the result if the stirrup pump with water, 
either jet or spray, was used would not be exactly encouraging 
except to the enemy! 

The Ministry of Home Security when caught say the, 
prefer to extinguish the resultant fire. This is just because 


1 general we 


d 


they cannot extinguish a magnesium incendiary bomb with 
water and so they, in effect, suit the fire to their approved 
appliance. 
the oil bomb itself, once it has operated, does not present 
any particular difficulty except that it really constitutes an 
oil-saturated surface fire, in which case the ordinary smother 
ing agents such as foam, methyl bromide, soda acid where 
wood is involved, or CO,, are perfectly suitable. In connection 
with the oil bomb, however, we wouid ask you to consider 
the problem of the self-igniting liquid it this should be used. 
Yours taithtully, 
tor Durston, Lang & Co., Ltd., 
G. HAROLD DURSTON, 
Harrow Middlesex. Lechnical |irecto: 


Weald, 
June 26, 1941. 








~ oge 
New Export Facility 
Destination Control Certificates 
lik: Ministry ot Economic \W arfare announces that a ne 
facility has been provided for exporters in the United 
Kiungdom, in the form of a document called a Destination Con 
tro] Certificate. Goods exported trom this country are some 
times transhipped or unloaded at ports in other parts ot th 
British Empire, in Egypt, Portugal or the Persian Gult ez 
ruute tor the neutral destination for which the export trom 
the United Kingdom was duly permitted by H.M. Custom 
ln order to avoid any unnecessary delays in granting at sucl 
ports transit facilities tor these goods, it is desirable that an 
oficial document, showing the ultimate destination of each 
consignment, should accompany the goods tor presentation to 
the authorities in the port of discharge. 

Such a document, known as a *‘ Destination Control Certif 
cate,’’ can now be obtained for these goods, on application to 
Hi.M. Customs in a United Kingdom port, and exporters ar 
advised to ask for this certificate whenever it 
necessary. 


VOouILd tp) pe al 








British Chemical Prices 
Market Reports 


V KRY firni price conditions prevail in the general chemicals 
market, and traders report a fair volume of new 

both for home and export account (‘ontract deliveries are re 
fully iailiamed, and the supply position on the 
continues stead, except in one or two directions 
offers are considerably below the demand. An active inquiry is 
reported for both the B.P. and commercial grades of perman 
vanate of potash and elsewhere in this section supplies of caustic, 


ili) tir \ 


ported to be 


whole \\ here 


bichromate and yellow prussiate of potash are quickly absorbed 
for priority needs Th regard Lo the soda products, there is | 
steady flow of trade in most items, with quotations unchanged 
Market activity in the coal tar product section is fairly brisk, and 
there ts a good call for creosote, carbolic acid and cresyliec acid, 
the last named item enjoying a fairly active export inquiry. 
MANCHESTEK.—So far as new business is concerned, reasonably 
active trading conditions have been reported on the Manchester 
chemical market during the past Chemicals for textil 
bleaching, dyeing, and finishing have continued in fair demand, 
ana a sood cal! for contract supplies has been reported in other 
directions, particularly for the leading heavy products, including 
the alkalies. Values are steady to firm throughout the range 
With an odd exception, the tar preaucts are being taken up in 
contracts, and sellers report no lack of 
By-product prices generally are on a very strong 


week 


sood quanities against 
fresh inquiry. 
basis, 
(7;LASGCOW. 
shown i 


Business in the Seottish heavy chemical trade has 
both for home and export trade, 


lmiprovement, 
Prices keep extremely firm with a tend 


shighi 
during the past week. 
eney to rise. 

Price Changes 

-Per ton in 6-ton lots. d/d farmer's 


Ammonium Sulphate. nearest 


station: July deliverv, £9 10s. Increase of Is. 6d. per ton for 
every month up to £10 Os. 6d. in February, 1942; March/June, 
1942, £10 4s. 


— 


Cresylic Acid._-Mancursrer: Pale, 99/1000%, 3s. 3d. per gal 

Lactic Acid.—Dark tech., 50% bv vol... £37 10s. per ton; S0% h\ 
weight, £79; pale tech., 50° bv vol., £44 per ton; 809% | 
weight, £86. Not less than one-ton lots ex works. barre! 
returnable; carriage paid, 

Pyridine.—-Mancuesrkr: 14s. to 18s. 


‘ 
" 


per gal, 
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A CHEMIST’S BOOKSHELF 





A\D CONSTITUTIONAL EXERCISES IN ORGANI 
CHEMISTRY. By J. L. B. Smith, M.S Ph.D., -F.R.S. 
S. A. and M. Rindl. D.ing ae R.S. (S.A 


{ > . ) > \ ~ 
Methuen. | Ss. Od. 


tie ae A Se / 


London : 


Most students of organic chemistry must have 
that 
subject, excellent th 


felt at 
between the text- 
the 
difficult 


nknown substance. 


another there 
the 


application of the knowledge therein 


time Ol existed a Lap 


books on ugh they are, and 


gathe red to the 
subject of deciding the constitution ot an u 


[here are. ot course, a numobder OI reactions whi h are learnt 
7 


nedium of established text-books and which when 


, 
7 y : cy? ry) > , 
through tne |] 


applied experimentally enable a simple body to be put into 


its class. Once that has been done the determination of the 
physical characteristics of a pure substance is_ usually) 
sufficient to identity it positively. The knowledge of how t 
do this and the opportunity to obtain practice in doing this 


are, however, gained only with dithculty, and the 
the 


qeveiops powers OI] 


solution ot 


problems in constitution of 


bodies demands ana 
( riti al interpretatio: 
experience At this the 
a new text-book, but the 


organi 
deduction and 

which come only with stage in 
world’s history it is difficult to write 


uthors of this volume appear to have done so. We do not 
recollect having come across any similar book, and _ th 
- no ~~ { 


entitled to claim that this is the first compre 


\ensive rk dealing with the solution of problems in organi 
hemist It is said to be written in a style suitable for a 
eginner; that may be true, in a sense, but a beginner will 
find it necessary to read this book only chapter by chapter 
as he is reading parallel chapters in the usual text-books o1 


— 
ipaill 


The 


chemistry. 


book is divided into 18 chapters, most of which deal 


ith a parti ular Clas> I DOdCYV or struc ture, sucn as alcohols 
and ethers, amines, unsaturation isomerism, ketones, 
rientation, and so torth. In a few pages at the beginning 
2 © pte! Te IVE the basi Pacts and reactions 
‘ } 


determining the structure of bodies of that group 


[his is followed hy a problem and its solution, and this again 

follows number of problems for the student to work 
ul It is suggested that once th student has worked out a 
problem he will inevitably kuow whether he has found the 


yn or not, since everything will fit into its place. 


lgvested that no should he satished 


studcent 


j 
has solved eact pr ble; 


itil he n by his unaided etiorts. 
+ | | C tt saith . rAtro . wnics } he sq. 

\ ¢ { thie { 3 autnors nave ICCOE 1] ‘ if lic iTalilt\ Oo! 

uma ature (and of student human nature in particular 

have given at the end of their book a detailed solution 

eve problem. In our opinion this book (for once) really 


5 
sa gap. It will be of great help to teachers of organi 
Y : a a , | -%7 > > ] | ] 

NewniIsti \ a Ui ti >LUUS ~ Wit att Wi PRIN lergely alone 
| | ; ? S| ‘ , ‘ ] ‘? . . 
it will tact, also be or vaiue to every student, but in oul 

pl nm ts 77 é lil De ereatest ll rne later and more know 
f f ~T e< 


his studies of organic chemistry, because 


in each chapter to constitute a text book ‘n 


CHEMI DICTIONARY Fd by J] Campbell, Sc.. 
I ee Melbourne ana Sydney Tait Publishing Co 
. §S. 6d. 

he utility of this little book is awkwardly disguised by 

title, which creates quite a wrong impression. Dr. 
Campbe has t compiled a chemical dictionary, but a 
list of definitions for chemists of chemical and other scientific 
terms he idea is extremely good, the book is of handy 
ize, and the definitions the main are extremely helpful 
rds the understanding of unfanuliar braaches of chemical 
science. But it is essential that the proof-reading in a work 


KInd 18S iawiess, otnerwise it cai 


nd there are numerous minor flaws to be eliminated 


not help bur be mis- 


rT) < . 
QGQUiil a 
oo 3 


next edition. 


One 
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Personal Notes 


Dr. J. C. SwaLLow, M.1I.Chem.E., has been appointed 
Wirector of Research by 1.C.1., Ltd., at Winnington. 


Mk, W. JORDAN ADAM, M.1.Chem.E., has been appointed 
a member of the Chemistry Research Board oi the Depart: 
of Scientific and Industrial Research. 

Dr. A. J. V. UNDERWOOD, M.1.Chem.E., has been els 
Deputy-Chairman for 1941-42 of the Joint Committee on 
Materials and their Testing. 

Mr. W. H. STEVENS, A.R.C.S., F.1.C., has recently jo: 
the staff of Monsanto Chemicals, Ltd., and is now on his way 
io the U.S.A. 

Mr. W. O. QUINLAN, M.1I.Chem.E., of Lever Bros. and 
Unilever, Ltd., has been lent to the Ministry ot Supply 
is now working as Manager of a Royal Ordnance Ff actory 

Mr. I. V. L. FERGUSSON and MR. O, N. T. DAVENPORT have 
been appointed managing director and director respectively 
of Ey ans, Sons, Lescher and W ebb, Ltd. 

Mr. F. S. KERNICK was elected chairman and MR, JOHN 
CHRISTIE vice-chairman, at the annual meeting of the South 
\Vales section of the Society of Chemical Industry. 


ient 


Dr. GEORGE STANLEY HAsLaM, B.Sc., Ph.D., of the Amal. 
gamated Denaby Collieries, Ltd., and MR. GEORGE WILLIAM 
SINCLAIR, of Products, Ltd., have been 
members of the Institution of Chemical Engineers. 

Mr. 
-hip in 
|} AMES 


Cyanamid elected 


GEORGE LEAF has been awarded the Mercer Scholar 

Chemistry at the University of Manchester; Messrs. 
GREEN and NEVILLE MOWER divide the Woodiwis 
Scholarship in Chemistry at the same University. 


SIR CHRISTOPHER CLAYTON has resigned from the chairman 
ship of the Liverpool Gas Co. He joined the United Alkali 
Co, just over 45 years ago as a research chemist; within io 
years he was a director, and he is now a director of Imperial 
(‘hemical Industries, Ltd. 

MR. MANSBRIDGE, M.1.Chem.E., consulting 
chemist trom 1903 with Messrs. Meade-King, Robinson and 
Co., Ltd., is being awarded the honorary degree of M.Sc, by 
Liverpool University. Mr. Mansbridge has had a long and 
distinguished career, identified with the chemistry of soap and 
lubricants, since he entered Price’s Candle Co. as laboratory 
assistant in 1885. Apart from many appointments in this 
he was chemist in 1894-5 to the Goodwin Mfg. Co 
(glycerine and stearine manufacturers) in the U.S.A., and in 
iSgg Was soapmaking expert with Van den Berghs in Rotter- 
dam. He is also a noted entomologist, being an expert on 
the lepidoptera of Lancashire and Cheshire. 


OBITUARY 
Mk. ELRNEST ROBINSON, who died recently at the age of 61, 
Was at one time in the employ of Messrs. J. W. Towers & Co., 
betore leaving Widnes to establish a business as laboratory 
turnisher in the Manchester district. 


MR, S3ROOKE FLORIS, F.1.C., who died at Surbiton 
in June at the age of 71, was employed in the chemical depart. 
ment ot the Metropolitan Water Board for 30 years, retiring 
from the position of deputy 
examination and chief chemist. 


W ILLIAM 


country, 


ROBERT 


IN 1935 director of water 

Mr. FREDERICK BASCOMBE, F.I.C., who died at Paignton on 
June 23, aged gi, trained in the school of the Pharmaceutical 
Society, where he obtained a medal for analytical chemistry. 
He was; later occupied with pubiic analyst’s work and devoted 
himself to municipal affairs, being Mayor of Tambeth ip 
1925-6. He retired from active work in 19209. 

MR. C , C.B.E., M.Inst.C.E., who died at 
Crockham Hill, Kent, on June 26, aged 64, was noted in the 


metallurgical world for his processes for increasing the wear- 
ing capacity and 


PETER SANDBERG 


resistance of steel rails, including the 
In Situ,’ and ‘f Sandberg Oven ’”’ processes. 
(he last is specially recognised as a practical solution of the 
problems of internal] 


Sorbitic,’ ' 


fissures in rails (é.g., railway tracks) 


subject to intensive wear. 
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|MATTHEY PRODUCTS 


FOR 






































; Chemical Industries 





Platinum crucibles, dishes, electrodes, capsules 
; and other apparatus. 

Gold and silver vessels 
Silver-lined vessels and tubes 
Silver gauze 

Silver nitrate 


. Bismuth, antimony, mercury, cadmium and 
selenium 


“Staybrite "’ steel gauze 
, Platinum gauze catalysts 

















“ All salts of gold, silver, platinum, rhodium, 
al iridium, palladium. osmium and ruthenium 
Salts of the rarer base metals 
e 4 ~ 
‘ Laboratories 
JV 
d 
of Platinum crucibles, electrodes, dishes, capsules. 
ry gauze, etc. 
“ Superfine wire and tube in precious or base metal 
in Platinum, gold and silver foil 


wt Lead foil or grain for assaying 

Bone ash cupels for assay laboratories 
Re-distilled and electrolytically prepared 
™ mercury 

Chemically pure metals 


- Salts of the precious metals, including silver 
‘: nitrate, gold chloride and platinum chloride 


ig Rare metals and their salts 











7 Assays and analyses of ores, metals and alloys 

‘al 

ry. | For details of these products, illustrated publications, catalogues, quotations, etc., please write to 
ed 

-| JOHNSON, MATTHEY & CO., LIMITED 
" Head Office and Refineries: 


- 173-83 HATTON GARDEN, LONDON, E.C.! 


Ks) Telephone : HOLborn 6989. 

















FINE 
CHEMICALS 


manufactured by 


ee 
NOTTINGHAM 


ACRIFLAVINE 
CHLORAMINE-T 
CHLOROFORM 

IODOFORM 

LODINE RESUBLIMED 
MANDELIC ACID AND SALTS 
POTASSIUM IODIDE 
POTASSIUM PERMANGANATE 
SODIUM IODIDE 
SULPHANILAMIDE 


All B.P. products comply with the requirements of 
the British Pharmacopoeia, 1932, and must also pass 
exacting tests included in Boots own specifications. 


Quotations for any of the above products 
may be had on application to the 


WHOLESALE AND EXPORT DEPARTMENT 


BOOTS PURE DRUG CO. LTD, NOTTINGHAM 











B. P. D. Go. Lad C.A.1 
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Estd. 1767 


Makers of | 
‘‘SEA-CLIFF’’ Brand | 


PHOSPHOR BRONZE ! 
MANGANESE BRONZE — 
nl ALUMINIUM BRONZE | 


IN TUBES, SHEETS, RODS AND WIRE 


CHARLES CLIFFORD & SON, Led. | 
BIRMINGHAM | 
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&SONS 
METAL 
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Manganese in the United States 


Largest March Imports from Brazil 

UJ NitED STATES production of manganese ore, con 

taining 35 per cent. or more manganese, during March, 
was 1800 long tons, shipments were 2000 tons, and producers’ 
the end of the month 2210 tons, reports the 
Mines, United State; Departiaent of the Interior 
In February, production tons. The 
monthly shipments in 1939 were 2442 tons; the total amounted 
tO 29,307 tons. 


(Genel al 


“LOCKS iat wert 
Kureau oft 
was 


2500 


averag’ 


imports in March of metallurgical manganese ore 
(35 per cent. or more Mn) amounted to 139,063 long tons 
TOSS weight. with a manganese content Of 63,799 lone tons. 
()f these totals, 


Brazil supplied 49,130 (21,146) long tons; 

the Union of South Africa, 33,063 (15,381): and British India 
1,977 \ 10,513). 

March Imports for sumption O! battery-grade ore were 

742 long tons (522 tons from the Netherlands Fast Indie 


and 3220 tons from the Gold Coast), containing 2112 tons of 
no entries or withdrawals ot 


vinous manganese ore in March. 


manganese. Jlhere were ferru- 

The figures embodied in the above statistics are especially, 
nteresting if taken into consideration along with the position 
of manganese steel production in the United States during 
the last war. At that time the production of manganese steel 
was seriously interfered with by the stoppage of manganese 
ore supplies from Russia. Russia was then, as the Soviet 
Union is now, the largest producer of manganese ore in the 
world, the comparative figure being just over 2,000,000 tons 
in 1914, and just under 3,000,000 in 1G4!. The principal 
mines are situated at Tshiaturi, in Georgia, and at Nikopol. 
in the Ukraine, and transport is normally maintained from 
Black Sea ports. 

Warned by the state of affairs in 1914-18, the United States 
have been gradually relying to a smaller and smaller extent 


on imports ol this ore irom Russia, the percentape having 
been reduced lroni 33 per cent. a few years ago to 15 per cent 
last year, while this year it is approaching the vanishing 
point. 

British Empire Sources 


Naturally, other sources have been tapped to make up ior 
the unreliability of the Russian supply. Low-grade deposits 
in Brazil, Chile, and Cuba have been made commercially 
available, thanks to capital expended largely by United States 
producers; and more important still has been the 
development of British Empire deposits, largely ot high 
grade, in the Gold Coast, India, and South Africa. At the 
time of the last war only the Indian depusits were of an) 


~teel 


practicai importance, producing, peshaps, a million tons a 
vear; but now the total Empire production has risen to som 
3,000,000 tons, only one-third of which is required by Empir 
steel producers, the remainder thus being available to the 
United States. An examination of last year’s figures reveui 
@iat about 55 per cent. ot the U.S. total imports of m 
vanese ore—some 1,300,000 tons—were derived from Empir 
sources, and the percentage is likely to be greatly exceeded 
It should 
be further borne in mind that United States requirements are 
far from being stationary, and Empire producers can satel) 
increase their output without fear of having a surplus lett 
on their hands. 


this year even though the total is likewise rising. 








The June edition of the Alloy Metals Review, published by 
HIGH SPEED STEEL ALLOYS, LTb., Widnes, Lancs., contains a 
number of abstracts and references, the most important being 
Mr. A. E. McRae 


Smith Ni 
‘Problems in the Production of High Strength Alloy Iron 
delivered 


the sulima’ry Of] a papel by 


Castings,”’ before the Lancashire branch of the 


Institute of British Foundrymen. 
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Intercrystalline Cracking of Boiler Plates 


summary of a Report from th 


HIS Keport describes work carried out by the National 

Physical Laboratory under the general direction of Dr 
Desch, Superintendent of the Metallurg, 
N.P.L. and elsewhere was sum 
marised in Part | of the paper by Dr. Desch. The principal 
this earlier work have been 
given in the course of our leading article on p. 1. The 
ceneral results of this work have been to confirm the explana- 
t originally offered by Parr and 
Straub, and Dr, Desch draws the following six practical con- 
clusions. 


formerly Depart 


ment. Previous work at the 


discovered as a result oO} 


] { 
iat LS 


tlon ol Caustic cra king 


1) Intercrystalline cracking in steam boilers is always 
associated with a high alkalinity of the water. Where this 
is unavoidable, owing either to the originally alkaline char- 
acter of the supply or to the softening process which has 
heen applied to a naturally hard water, a method of pro- 
tection which has proved of value in practice is the main- 
enance of a ratio of sulphate to alkali above a certain value, 
depending on the working pressure. No work has been done 
on the use of other inhibitors, such as phosphates. 

2) The stee! the elasti 
limit having been exceeded either through an external con- 
straint, as in a riveted joint which has been forcibly brought 
together, or by internal stress, as in a rivet or in a plate 
where it has been subjected to riveting pressure. 


must be in a condition of stress. 


|: xperl 


ence with concentrating pans suggests that cracking may 
cur, however, in unstressed steel in the presence of very 


-trong alkali. 

must be opportunities for the concentration of 
the solution in capillary spaces. This is the case at 
seamless drum presents no and 
caustic cracking has not been observed in such drums, unless 
at joints or fittings. 


2) ‘Lhere 
riveted 
cavities, 


joints. A such 


Te at hed This. however. 
solution. 


100° C., or it may 


4) A high temperature must be 
depends on the composition of the Cracking may 
need a much higher 
It is to be noted that temperatures much in 
temperature of the may be 


reached in a riveted butt-strap joint exposed to the flame. 


occur at or near 
temperature. 
excess of the working boiler 
5) Intercrystalline cracks appear to be of two kinds, one 
being clearly due to the penetration of hydrogen and forma 
tion of methane by its reaction with the carbide of the steel: 
the other leaves the carbide unchanged, the cracks bein: 
filled with black oxide. 
(6) Cracks caused by corrosion-fatigue, being transcrystal 
They may usually be distin 
a microscopical investigation is 


line, are of a different type 


guished by inspection, but 


conclusive. 
Stress Tests in Alkaline Solutions 


Part II of the N.P.I.. investigations was concerned with a 
prolonged-stress tests on iron and steel specimens immersed 
in hot sodium hydroxide solutions, the work being conducted 
by Dr. C. H. M. Jenkins and Dr. F. Adcock. The experi 
described in this were designed to ascertain 
vhether caustic cracking occurred as a result of stress in an 
accelerating such as sodium hydroxide solution 
Specimens were contained in a thick-walled cylindrical vessel, 
electrically heated, with internal fittings tor applying tension 
to specimens, thus enabling a particular stress to be applied 


ments part 


medium 


National Physical Lahoratory fo thre 


ne Spring Meeting of the Iron and Steel /ustitute. 


The test 
ple es used were in the form ot plain, perforated, or notched 


nore accurately than when using a stuffing box 


strips about 44 in. in length, and the temperatures used were 

between 225° and 250° C. 

entual analysis :— 
Carbon 


Steels used had the following per 


0.14 
Silicon 0.02 
Sulphur 0.038 
Phosphorus 0.040 
Manganese 0.73 
Copper ‘4 0.067 
Molybdenum = wut = Trace 

Most ot the tests were carried out with sodium hydroxide 


solution of known strength and maintained at a single fixed 
temperature. With few exceptions, the test specimens were 
made fiom one piece ot used boiler plate, which was known 
to be susceptible to intercrystalline cracking under service 
conditions. Some of the fifty tests were terminated in a few 
while others extended over periods of up to 65 days. 
When maintaining the temperature at 250° C. a steam pres- 
-ure of approximately 300 1b./sq. in. 
tion. 


hours. 
existed over the solu 


Narrow Margin of Failure 


Certain results suggested that the margin between a stress 
which causes rapid failure and one which can be resistei 
indefinitely is very narrow. Once a small crack is formed 
the resulting concentration of stress causes its rapid propaga 
tion and fracture of the specimen. 
reached were as follows :— 


The general conclusions 


(1) The present work on specimens of normalised boile: 
plate involved the simultaneous action of prolonged stress 
and the corrosive influence of hot strong solutions of sodium 
hydroxide, ln some experiments the stress was concen 
trated by notches and by drilled holes. No important 
attack on the crystal boundaries occurred, a fact which dis 
agrees 1n some measure with the conclusions of 


varr and 


Straub. The authors consider that some other factor, which 
is necessary to give rise to intercrystalline cracking, was not 
introduced into the experiments. For example, such a 


tactor might be one that would permit the ready entrance ot 
hydrogen into the steel. Attempts to introduce hydrogen into 


the steel by electrolytic means have not so tar produced 
veneral intercrystalline breakdown. The results of these 


experiments have been dithcult to interpret On account ot the 
severity Ot the eeneral corrosion. 
(2) When 


uniformly 


specimens ol normalised bole plate Were 


stressed at 225°C. in a solution of high-purity 
sodium hydroxide to which a small amount of sodium silicate 
had been added, a very slight amount of intercrystalline 
cracking took place. This attack was of a shallow type and 
occurred both in the highly-stressed metal of the test length 
and in practically unstressed metal near the end of the test 
pieces. stressed appreciably beyond 
temperature yielded stress fracture in a few hours 


Specimens room. 
, whilst 
specimens stressed under similar conditions in a solution of 
high-purity sodium hydroxide resisted the attack for many 
days. Owing to the excessive influence of general surface 
corrosion in these strip specimens, it is doubtful to what 
degree these results apply to material of plate thickness. 
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2) In order to study the effect of stress concentration, both Hydrogen was produced near the surface and diffused into Ta 
perforated and notched specimens were stressed at 225 - the metal, where, in some circumstances, it attacked the (Tat 
a solution of commercial sodium hydroxide [In the per carbide particles. This reaction produced methane, which was ty pt 
forated specimens, where regions of moderate stress concen unable to diffuse out of the metal and formed the inter- -tee 
tration existed, deterioration of the metal was caused by the crystalline cavities, which contained the gas under high pres. cra 
teadyv growth of the original non-metallic inclusions in the sure. The oxidising attack was confined to the surface, and whe 
tee] \ different etiect, however, occurred in the regions in this region the carbide particles were more resistant than oxi 
highly-localised stress in notched specimens; here the the ferrite, as was most clearly shown in a high carbon steel. wit! 
aterial failed owit g to cracking, mainly transcrystalline, (he oxide coat in its gradual advance into the metal reached La 
but occasionally influenced in direction by the presence of a some of the cavities, formed earlier by the hydrogen attack, side 
stal grain boundary. and filled them with oxide. beal 


; — ' —_ pro] 
+ He: vily cold csicainein boiler-plate material. uniformly Methane -Containing Cavities i 7 
stressed at 225° C., and exposed to commercial sodium | | 
droxide solution, resisted for long periods a stress which High-purity iron carbon alloys, which had been allowed to stro 
vould have caused fracture of a normalised specimen of ths solidify in the crucible and subsequently annealed, cracked tem 
-ame material in a few hours when tested in a similar manner. Under caustic attack, but not so rapidly as the same materials 350 
>) The black magnetic oxide formed on specimens of mifd when cold-worked. This suggests that the hydrogen ditius how 
steel when exposed to sodium hydroxide solution at 225° ( ing through the ferrite can only attack the carbide w en Alt! 
as found by analysis to correspond closely in compositio: minute (sub-microscopic) cavities are a\ atlable for the initial solu 
th Fe,O \t higher temperatures, Fe,O, was obtained. quantities of methane produced. Suct cavities may exist oun 
: —— in cast alloys and in cold-worked commercial mild steels, but diffi 
Reaction at High Temperature not in steels which have undergone considerable hot-working Inc 
Part III: Exposure of iron and steel specimens to sodium nd subsequent annealing. This view is supported by the sodi 
xide solut at high temperature and pressure. Ex behaviour of a high-purity iron-carbon alloy {carbor 0.13%). plex 
periments described under Part II showed that when boiler (his material when hot-forged and later annealed cracked Ing 
late materia] was immersed in sodium hydroxide solution of much less readily than did the metal in the as-cast and sub- that 
density 1.29 at temperatures up to 250° C. and maintained sequently annealed state. nlat 
nder a stress sufficient to cause definite yielding, rupture hese experiments confirmed the belief that the cracking P: 
occurred in a few hours. This confirmed the work of Parr produced in the pressure tube by the action of sodium ff 
Straub. On the other hand, inspection of many test- hydroxide was almost identical with that produced by gaseous } Jen! 
pieces subjected to combined stress and caustic attack failed hydrogen under high pressure. On opening the pressure tube that 
to reveal intercrystalline cracks. The complex nature of the ifter most experiments with caustic solution some well. nat 
reaction persuaded the N.P.L. to study the reaction between formed glistening octahedral black crystals of iron oxide were | tem 
ron and steel and sodium hydroxide solution at high found adhering to the ends of the silver plugs. These ben 
temperatures, this work being conducted by Dr. Adcock rystals were magnetic and proved to be cubic Fe,0, 
assisted by Mr. A. J]. Cook. The best results were obtained deposited directly from the liquid. The deposition of iron 
y using a silver-lined steel tube as the pressure vessel. oxide at a distance from the seat of formation might con- P; 
The intercrystalline cracking of boiler plates in service may ceiyably result in the complete sealing of a crevice in a ~_ 
occur ¢2 radually, and becomi! 4 appreciable only after a con- boiler and the subsequent development of excessive pressures Cy, 
siderable time. It was impossible to conduct many long-period jn the enclosed space. Longer-period tests, one of which ] po}! 
experiments imitating such conditions with the single piece j|asted 60 days, made with mild steel specimens in contact ] was 
f apparatus available, but one test lasting 17 days was made with sodium hydroxide solution of density 1.29 revealed that ha 
at 300° C. A piece of boiler plate, previously cold-worked, destructive cracking might occur during the caustic atta mar 
vas subjected to the action of sodium hydroxide solution of on steel at quite low temperatures. a1 


density 1.29. On micro-examination, after test, the polished 
ex. : , ' ell co a : am ing ask 
and etche Gg sper Ime? Ww. ~ 1 ,7?7 re to cont: in intercry stalline The Effect of Cold Working a 


cracks near areas of pearlite which had in places suffered The experiments in the silver-lined pressure tube show that we 
slight decarburisation A number of experiments, lasting when fabricated steel plate was acted on, at 410° C., Dy vrai 
bout 17 hours and at a temperature of 410° C., demonstrated -odium hydroxide solution of medium strength (35 parts of hue 
that the same cold-worked materiai when in contact with this NaOH + 100 parts of H,O, by weight), no intercrystalline J ,, 
solution developed intercrystalline cracks similar to those cracking occurred, provided that the material was in the tt 
produced at 3009 C. Boiler-plate materials and mild steels annealed condition. On the other hand, the corresponding J ,.¢. 
behaved quite differently when fully annealed, and were  cold-worked material developed, throughout most of the J ,,,, 
found to be free from cracks after 17 hours at 410°C. in sample, intercrystalline cracking of a somewhat discontinous ] yp; 
sodium hydroxide solutyi of 1.209 density. On the other iype associated with the carbon bearing areas and probably di 
hand, a 1.1 per cent. carbon steel and four high-purity alloys identical with that produced by high-pressure hydrogen at am 
developed intercrystalline cracks, but less than the corres high temperatures. This type of cracking was also pro 7 
ponding cold-worked samples. duced in 17 days at 300°C. Although the cracking at J ¢,.. 
In investigating the mechanism of cracking under these con- 410° C., and to a lesser extent at 300° C., was associated with J fa; 
ditions a specimen of boiler plate, which had developed the decarburisation of the pearlitic areas, this effect was ] (3) 
cracks as the result of sodium hydroxice attack in the pres- often absent in the early stages of the attack. The com- t 
ure tube, was drilled to pieces under mercury in a special bined pressure of hydrogen and steam often rose to 3 tons/sq peri 


apparatus so that the gas evolved could be collected; this in. in the silver-lined tube towards the end of an experiment J deg 


had the percentual analysis :— at 410° C., and it is possible that the difference in behaviour }},, 
Methane sc , : 72.9 between annealed and cold-worked material may hold Jang 
Hydrogen 7-3 -trictly only for these particular experimental conditions. ach 

Nitrogen 13.8 It is safe to assume, however, that cold-working the steel Joo, 

Carbon monoxide 5-9 increases its susceptibility to the hydrogen type of inter- Jf,,, 

The gas collected amounted to ten times the volume of crystalline cracking. ing 
the specimer In general, the chemical conditions existing With caustic solutions of much higher concentration, inte! - 


" | 1 . + 717 Tr? a cy 2a 11 ~ ¢ » ¢ - - : - ‘ . ° - > . > 
side the specimen during the caustic attack appeared to be crystalline attack of another type was produced in steel ] grp 
quite different from those at the surface. Although the sur- <pecimens treated at 410°C. These cracks tended to form 


Was 
‘aces, alter test, were coated with oxide, yet no oxide could a more continuous network penetrating the metal from the pe. 
ye detected in the cracks that bad formed in the interior outer oxide coat. In the early stages, however, the cracks J gi}, 


The mechanism of cracking appeared to be as follows: often stopped short at the carbon-bearing regions These 








ict 


lal 


temperatures, 
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cracks were usually filled with oxide (termed for convenience 
cracks of the oxidising type), and diftered from the hydrogen 
type of cracking, as they penetrated annealed or cold-worked 
teel, as far as could be judged, with equal facility. Again, 
cracks of the hydrogen type were often found throughout the 
whole mass of a cold-worked specimen, while those of the 
oxidising type existed in patches always in 
with the outer coat. 


communication 
Both types of cracking may be present 
in a steel sample, where cracks will be seen not only along 
side pearlitic areas, but also in regions where the carbon 
bearing constituent is absent. ‘The effect on the mechanical 
properties of such a dual attack would be very serious. 

[t was not possible to make long-period experiments with 
strong caustic solutions in the silver-lined pressure vessel at 
temperatures below 410° C., but the experiments made at 
230° C., 275° C., and 150° C. in the sealed stee] tubes showed 
how destructive cracking might occur at these temperatures. 
Althougn these tubes originally contained the weaker causti 
solution (density gradual concentration 
owing to the formation of iron aud the escape by 
diffusion of hydrogen. Finally, this investigation, although 
incomplete, has shown that the reaction between steel and 
sodium hydroxide solution at elevated temperatures is com 
plex. At least two distinct modes of intercrystalline crack 
ing were detected under laboratory tests, and it is probable 
that both forms contribute to the causti 
plates under service conditions. 

Part IV: ‘* Strain-Etch Markings in Boiler-Plate Material 
f Acid Open-Hearth Manufacture,’ by Dr. Adcock and Dr. 
Jenkins, was of purely metallurgical interest and showed 
that well-defined strain-etch markings are produced only in 
which has deformation at elevated 
Repeated bending is unnecessary, as a single 
bend will enable strain-etch markings to be produced. 


1.29), a occurred, 


oxide 


cracking of boiler 


naterial undergone 


Grooving and Fissuring 


~ 


Part V: ‘‘Some Experiments on the Behaviour of Speci- 
mens of Boiler Plate and Boiler Joints Subjected to Slow 
Cycles of Repeated Bending Stresses while Immersed in a 
Boiling Aqueous Solution,’’ by Dr. Gough and Mr. Pollard, 
was suggested by the fact that boiler failure is not always 
haracterised by the intercrystalline type of cracking, but 
marked grooving and fissuring have been encountered in 
many boilers. ‘These defects are usually found at sharply 
urved portions or other places where logal stress concen- 
trations exist. Cases of this kind which have been examined 
at the N.P.L, exhibit no evidence of preferential attack along 
grain boundaries of the type which suggests a general break 
lown between the crystal grains. 


Owing to ‘* breathing 
x ** letting-down 


of the boiler, such regions will be sub- 
nitted to cyclic stressing in the presence of a corrosive 
agent, which supplies the conditions requisite for the type of 
accelerated failure generally described as corrosion-fatigue, 
which, usually much more destructive in its action than the 
ordinary form of fatigue, generally produces a fracture of the 
same essentially transcrystalline type, often accompanied, 
iowever, by such fissures or grooves at the surface of the 
fracture or crack. It is, therefore, possible that corrosion 
fatigue failure may be a factor in some instances of boiler 
‘allure. 

It was considered rather urlikely, in view of previous ex 
perience, that corrosion-fatigue conditions would result in a 
lefinitely intercrystalline type of failure; studies of the be 
haviour of specimens exposed to simultaneous stati 
and corrosion indicated that would more probably 
achieve this result. A suitable machine was designed and 
onstructed, capable of applying repeated loading, varying 
irom nearly zero to a maximum of to tons, at an operating 


stress 


these 


irequency of 35 cycles per min. ‘The specimens, which may 
onsist of one, two, or three samples, according to size, were 
stressed as simply supported beams of which the middle half 
was subjected to cycles of a uniform bendin® moment. The 
specimen under test was so arranged that it could be tested 


either in air or totally immersed in a boiling aqueous solu- 


I! 


tion of sodium 


hydroxide in distilled water to produce 
All the tests reported have 
latter conditions and were made on 
from one cast of Siemens-Martin open-hearth 


steel, 


corrosion fatigue conditions. 
under the 
materi! taken 


been made 


acid mild conforming to a specification for boiler 
The specimens fall into three 
(a) 3-in.-wide strips of plate, $ in. and also #in. in 
thickness; (b) 12-iIn.-wide riveted points made of 3-in. plate 
and fitted with double-riveted double cover straps; and (c) 
s-in.-wide strips of electrically-welded butt joint. The initial 


-trength of the sodium hydroxide solution was 6000 grains 


material of sood quality 


( lasses : 


per gal.; this high degree of concentration was chosen as 
probably comparable with that occurring locally in service 
after evaporation has taken place, permitting a high con- 
centration within joints, ete. 


Conclusions 


Lhe principal fact that emerges from the results of the 
investigations is that, under the test conditicns employed, 
samples of boiler plate, riveted joints, and welded joints 
failed by a process which is essentially that associated with 
corrosion-fatigue; the predominantly intercrystalline type of 
cracking ascribed to failure by causti 
produ ed. 


embrittlement was not 
Considerable evidence is available, from certain 
service boilers, that corrosién-fatigue is a possible cause of 
danger, and similar fissuring and cracking of this type was 
ceproduced in the present tests. In these tests, the applied 
tranges of stress which were found necessary to produce frac 
ture were relatively so high—in comparison with nominal 
working stress practice—that little cause for 
alarm would arise from the actual results, although it should 
be remembered that the test conditions of temperature were 
much lower than those prevailing in modern practice; also 
the maximum period occupied by any one test was small in 
comparison with normal boiler life. It is therefore possible 
that under service conditions much more rapid attack might 
result, and hence every 


adopted in 


effort should be made 
to exclude, as far as possible, 


conducive to such attack. 


In operation 
which would be 
It is of interest to find that, even 
with the somewhat artificial corndiiions used in the tests. 


conditions 


one 
example was encountered of the occurence of cracking in a 
riveted joint at a position in the interior of the joint and 
near a rivet; such cracks have been found in service failures, 
the crack being of transcrystalline character as in the present 
tests 








Australian Aluminium 
Manufacture from Native Bauxite 
os CS from Canberra last week record the Australian 

( 


;overnment’s decision, voiced by Senator McBride, Min- 
ister of Supply, Development, and Munitions, to manufac- 
ture ingot aluminium from bauxite, of which there are large 
deposits in New South Wales, Queensland, and Victoria that 


} 


can be economically worked. 


The initial cost of the plant 
and equipment is £A1,500,000, apart from the provision of 
electric power, of which more than 20,000 h.p. is required 
annually for smelting. Rolling mills are already available, 
and an extrusion plant is being installed at the works at 
Sydney of the Australian 
alloys with magnesium 


Aluminium Company ta make 
which will be produced in Australia 
and with other metals. A factory 


alumina also to be 


before the end of the year 
for the 
built. 
Dr. |]. J. C. Bradfield, of Sydney Harbour Bridge fame, is 
quoted as claiming to possess the 
\ustralia from native 


manutacture of from bauxite is 


first aluminium made in 
raw material. He further stated that 
he would soon be producing it in commercial quantities at 
the plant of Queensland Electric Steel, Ltd. Samples of 
Queensland bauxite, from Tamborine, showed that 4 tons of 
f alumina, 


ore would make 1 ton 


or 4 ton of aluminium. 
Electricity charges, at present rates, would be over £A55 per 
ton of aluminium fabricated, representing about 24,000 kWh 
per ton. 
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Explosions from Metallic Dusts 
Hazards Demanding Further Investigations 


ROM igi7 to 1939, in the United States alone, there were 

at least 45 explosions due to aluminium, magnesium, or 
zinc 1n powder lorm 1n which the losses of life and property 
report in newspapers oO: 
An analysis oi these disasters shows that 
58 other persons were injured, and damage 


were serious enough to warrant a 
trade publications. 
44 lives were lost 

propelrty 2.340, 000. lhe 
lazard was not confined to the United States; 


exceeded 1,700,000, Say, 
it Was present 
in all other countries where metallic powders are manuta 
tured OI 
dustry has emphasised the need of investigating this hazard 
more closely, and to this end the United States Bureau oi 
Mines has made a preliminary report of previous work done 

the subject, which has been published as Intormation 


Circular 7148. 


handled. Increasing use of such materials in in- 


3 


Aluminium Powder 


Aluminium powder, more commonly known as ** aluminium 
bronze,’’ is used widely in the manufacture of metallic paint, 
in printing, in the preparation of aluminium-coated paper, a: 
an ingredient of tiashlight powder, ior the protection ot 
in welding, and to a small extent for decora 
:,e etiect in the manufacture of articles of plastic origin 
its ignition temperature, as determined by different investi 


aii0Oon Tabric, 


In two Cases it is given as between 
480° and 490° C., but in extreme fineness as low as 230° C. 
One report states that clouds of aluminium dust could be 
ignited by the sparks produced when steel was held in con- 
Explosive limits, as reported, 

also vary widely; in two cases the lower limit of concentra- 
, and in another case 
as high as 430 mg./litre, although for the latter figure it is 
doubtful whether all the dust was in perfect suspension. 
ther investigator has reported the ignition of aluminium 
lower or 
litre when 


vators, shows Variation. 


tact with a grinding wheel. 


ion was between 40 and 50 mg./litre 


= . ’ wr , . _ ia 
GUSst al oncentrations as low as ; rup. litre WilD a 


f ignition, and at 14 mg 
Lne induction Spark was used. 


electric arc aS source Cc 


in al! reports there is mention of increases in pressure as 
the concentration is increased, but with considerable variatio. 
Within the 
ange used by most of the investigators the pressure rise was 
directly proportional to the concentration when similar 
One investigator states that the maximum 
nd the time required to reach the maxi 
particle is decreased; fo 


when the particle size of the materia! ditiers. 


| , 
AlMOS| 
used 


gust Was 


| ressulte Lncreases a 


. 


mum decreases as the size Ol the 


particles of size 1.3, 0.6, and 0.3 uw, the pressures were 


2 /-7> 
».0, and 10.0 atmospheres, and the time was 0.06, 0.03 and 
O12 seconds respectiveiy, with a concentration ot o.7 
itre. Attention is also called to the fact that about 300 mg. ot 
uminium powder will consume all the oxygen in one Iitr 
of air at room temperature anc pressure. 
Among the pr 
there is particular interest in the statement that aluminium 
| 


| — 
ujlariti¢ he alreadv noted D\ inv estigators 
foil or powder can be ignited not only by spark or fire, 
also by the effect of light. 


oil ana Oxypen have peen 


ut 
Flash lamps containing aluminium 
| 


found to ignite the aluminiun 


foil in similar bulbs at a distance of 10 to 20 cm. with an 
interposed screen of moistened cellophane. Several investi 
ators state that the inflammability of finely divided 


aluminium depends on the amount. of surface exposed 
\nother investigator calls attention to the increased risk ot 
Carriers are present; ordinarily stabl 
friction, aluminium powder explodes violently wit! 
entle rubbing after the addition of potassium chlorate. 

Magnesium powder is used chiefly in 


shells. 


explosion when oxygen 


“ 
undel 


flashlight mixtures. 


fiares, star racer bullets, and for the production of 


smoke screens. It all such uses it may be mixed with 
aluminium or some other metallic powder. As_ with: 
aluminium powder, various ignition temperatures are re 


ported by ditierent investigators. Although no testS appe; 
tc have been made on the ignition teriperatures of magnesiu 
and aluminium dust clouds tor similar conditions, a com 


parison of the available data indicates that fine magnesiun 


»owders may be ignited at temperatures below those required 


tu ignite the finer sizes of aluminium powder. Regaidin 


“ 


x plosive limits. it is stated that pressures Ol one atmosphere 


vere produced at concentrations of 50 mg./litre, or so o 
Chis would indicate that the lower |i 


Ahabid 


000 cu. ft. of air. 
is well below the limit determined for aluminium powder. 

Extraordinarily high pressure can develop in explosions . 
nagnesium powder or even with the dust trom magnesiu 
alloys. In one series 
of 68 Ib. /sq. in., 


of tests there was developed a pressur 
or nearly double the pressure from aluminiun 


Or Corn 


bonaceous dusts. As to the peculiarities noted, it may | 
mentioned that sparks from a grinding wheel can ignite mag 
nesium dust, and one explosion is on record where three me: 
were killed and several others injured. 

More than 11,000 tons of zinc powder, usually called * ait 
dust,’’ were produced in the United States in 1938, the great 
part of which passed to metallurgical plant for the recover 
of gold and silver from cyanide solutions, or was used as ; 
reducing agent in dyestuff manufacture. 
t zinc powder have been used as 
screen compositions. 


an ingredient of smoke 


Zinc Dust Hazards 

Zinc dust, owing to its weight, does not readily for 
Ignitions have been reported a 
concentrations of 100 and 500 mg./litre, when pressures ¢ 
and 8 lb./sq. in. respectively were produced. 


oud in suspension in alr. 


improve 


methods of testing have resulted in obtaining pressures of 


23 Ib./sq. in. trom powder 


metallic zinc. 


zinc containing g2 per cent 
Manufacturers make special etlort to kee; 
the powder dry, and warn users of the danger of contact wit! 
moisture. Water oxidises zinc dust at ordinary tempera 
ures, with liberation of hydrogen; one investigator report 
that enough heat may be produced to ignite the hydrogen o1 
any zinc dust near at hand. 

An accurate estimate of the extent of the explosion hazai 
In connection with the manufacture of aluminium, magnesium, 
or zinc powder is difficult to obtain, on account of the fact 
that the producing plant is usually operated as part o' 
establishment engaged in the manufacture of other meta 
products; in some cases the powders can be regarded as by. 
Nevertheless, it is evident that smal! fires occu! 
much more frequently than is generally supposed. Sinct 
any fire in the presence of these metallic dusts is potentiall 
the beginning of serious explosion, and laboratory tests hav 
demonstrated the ease with which these dusts can be ignite 
:¢ can be concluded that risk of explosion exists whereve! 
aluminium, magnesium, or zinc powder is manufactured ot 
Although produ 
ing the powders, the hazard exists in some hundreds of othe 
works owing to the extending use of such powders in indus 
try, and the present record of explosion clear: 
indicates the necessity of developing protective measures 
guard against the ignition of metallic dusts. 

The report of a recent disastrous fire involving a 15-to! 
heap of magnesium filings near London, shows that the fire 
lasted for nearly 24 hours and that 14 men of the fire brigad 
were seriously injured by explosions that occurred while the 
were endeavouring to protect adjacent sheds containing stocks 


products. 


handled relatively few works mav be 


losses 


} 


of aluminium and 

magnesium dust 
\t present n° safe and satisfactory method can be recom 

mended for extinguishing 


magnesium turnings, iron filings, and 


a large fire involving aluminium 


starch under similar conditions; experiments made 
with corn starch showed higher figures than for other car. 


Smaller amount: 





int 
ve 


~ 


da 


the 
me 
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esilum, or zinc powder. Water causes oxidation and 
the release of hydrogen ; streams of water from hose-pipes may 
throw dust into suspension and so form explosive mixtures 
of dust and air; atmospheres of inert gas may retard ignition, 
wut are ineffective in extinguishing a fire which has obtained 
. good start. Violent explosions of magnesium powder have 
curred in atmospheres in which the oxygen has been re- 
duced to as little as 12 per cent. Small fires, it is true, can 
ye extinguished by use of sand or rock dust, in some cases 
y forming a ring or barrier round the burning powder so 
that the fire may be allowed to burn itself out without spread- 
ing. Great care, however, must be taken to avoid disturb- 
ing the burning powder when applying sand, or other sug 
gested material for similar purpose, in view of the explosion 
danger. 

Protection against the hazard of explosion at works where 
these metallic powders are being made or used is largely a 
matter of fire prevention. Cleanliness is of the utmost impor 
tance: no dust must be permitted to accumulate where it might 
be thrown into suspension in air and so form an explosiv 
mixture. The metallic powders must be kept dry in order 
to prevent heating and possible ignition. All equipment 
must be earthed to prevent the accumulation of charges of 
static electricity. Precautions must also be taken to prevent 
the production of electric sparks, likewise sparks developed 

the striking of steel or from grinding wheels. Magnets 
separators should be installed to remove tramp iron and other 
material which might produce sparks in mills o1 polishers 
Non-sparking tools should be used for repair work wherevet 
there is presence of metallic powders. likewise the use cf 
aked flames must be prohibited. To reduce the hazard still 
further, it is recommended that powder-making sections of a 
works be segregated from other buildings. and that they be 
of one storey only, with a root of the lightest possible con- 
struction so that it will lift readily in case of an explosion. 








° ° 
Magnesium Production 
The Present and the Future 

'y STIMATES in the American Press forecast this year’s 

magnesium requirements in the United States to be some 
where in the region of 100,000 tons. This huge figure is 
partly due to the substitution of magnesium alloys for 
aluminium allovs in constructional work; but by no means a 
negligible part of the new demand is for incendiary raw 
material 

Magnesium production has, it is well known, increased 
phenomenally during the last few years. Between 1937 and 
i940 the total world figure rose by 125 per cent., from 19,800 
metric tons to 45,000. Recent developments suggest that this 
vear at least 60,000 tons are likely to be made available by 
new production. It is significant to note that the U.S. 
luction is rapidly overhauling the German. _ In 1937 Ger 
many, with 12,080 tons, produced 60 per cent, of the world 
total; and in 1940 the German figure of 20,000 tons still 
accounted for 40 per cent. of the total. [But this year the 
ited States is almost certain 


pro- 


to attain the highest pro 
luction figure among magnesium-producing countries. 

Some idea of the rapid rise in American production can be 
derived from the following figures, collected by the U.S. 
Bureau of Mines. In 1938 American production only just ex- 
ceeded 2000 tons, and even last year only one company, the 
Now Chemical Co., produced magnesium in the United States, 
but its output had expanded to 6250 tons. ‘This year the Dow 
(Chemical Co. (which has more than doubled its capacity 

thin the past twelve months) expects to produce 15,000 tons, 
while another 15,000 tons are expected to be supplied by five 
new works in the United States, three of which have been 
fi public funds. As raw supplies are 

irtually unlimited (most of the new works employ sea water 

raw material) further large-scale expansion in the United 
States appears certain after the end of this year. Great 
Britain is the third largest magnesium producer, with an out 


anced by material 


put in 1939 of exactly 5000 tons. No later figures are, of 
course, available, though it is known that production has 
been greatly expanded. 

While the enormous expansion in world magnesium output 
has been stimulated by war requirements, which absorb 
almost all the current supply, this branch of the light-metal 
industry should not meet great difficulties in finding adequate 
outlets for its increased production after this war. Hand in 
hand with the increasing output the price of the metal has 
been reduced, and the present United States price of 27¢. 
per lb. is about 45 per cent. cheaper than the average in 1930. 
Moreover, continuous progress has been made in casting, 
forging, and heat treatment of magnesium and its alloys, and 
the present increased use of the metal is cerfain to lead to 
further progress in this direction. The exceptionally light 
weight and great strength of magnesium, especially in its 
alloys, make its use attractive for many purposes 1n peace in 
dustries, especially in the field of transport of al! kinds. 








Aluminium Salts 
Record Year’s Shipments in the U.S.A. 
LUMINIUM salts shipped in the United States in 1940 
exceeded those in the previous peak year of 1939 by 4 per 
cent. in quantity and 9 per cent. in value, according to the 
Bureau of Mines, United States Department of the Interior. 
Producers reported the shipment of 513,520 short tons, valued 
at $12,882,578, with 494,032 valued at 
Shipmerts of aluminium sulphate, th: 
principal product of the aluminium salts industry, totalled 
463,799 tons in 1940 compared with 443,02g 1n 1939, an in 
crease of 5 per cent. Sales of aluminium chloride advanced 

2 per cent. over those in the previous year, while shipments 
of alumina, excluding that used by the aluminium industry, 
increased g per cent. in quantity and 26 per cent, in value 
over 1930. 

Manufacturers reported the consumption of approximately 
long bauxite, 8047 tons of 
alumina, 2076 tons of aluminium metal, and a quantity of 
clay, alunite, beryl, and chromite residue. It should be noted 
that of the alumina shipped in 1940, about 31 per cent. was 
used in the manufacture of aluminium salts, chiefly iron-free 

luminium — sulphate, chloride, and sodium 

\bont 61 per cent. of the bauxite used by the 
dustry was of domestic origin; the remainder was 


compared tons. 


$11,813,299, In 1939 


4 


S09.000 dried short 


tons oft 


aluminium 
aluminate. 
hemical ir 
imported. 


Imports of 


f aluminium salts during 1940 amounted to only 
21 short tons compared with 828 tons in 19309. 


Iexports of 


aluminium sulphate aggregated 43,615 tons, valued at 
“994,861, an increase of 26 per cent. in quantity and 34 per 
cent. in value over the 34,734 tons, valued at $744,755, ex 


ported in 19309. 


T 


The increase in export trade is attributed to 
“urope hitherto supplied a substantial part of 
American 


the war, for 
the South sulphate market, which 
gvreatly increased its purchases from the United States in 


aluminium 


i940. On April 15 aluminium salts were placed under export 
control. Other aluminium exported in 1940 
totalled 1920 tons compared i792 tons in 1939 
\lumina imports totalled 12 tons compared with 1 ton in 
the pres exports were 20 tons, 


compounds 
with 
IOUS Vyea;r;: 


as against 106 tons. 








THERE WAS A DECREASE or 5.3 per cent.. from 616.424.1238 
ven to 583.454.9984 yen in the imports of ores and metals 
Japan during the period 1940, compared 
with the corresponding period in 1939. This was due tn in 
creased local demands in several of the supplying countries 
No iniormation of any kind is available about the classes of 
ind metals imported nor of the sources of supply. 

IMPORTS OF MICA from India into the United States during 
the third quarter of* 1940 were valued at $290,321 compared 
with $224,293 in the same period of 1929. Imports of chroin 
ores were 9203 tons as against 10,418 in 1939: and the imports 
of titanium ores 32,484,310 lb. compared with 54.501.440 Th. 
The resnective hellae 8 945.094 lh. and 
6.973.195 Th. 


into 
J Muay ‘September. 
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An Improved Pickling Process’ 
Use of Tin Salts in the Bath 


stinp use ol the electro-chem! al properties O; 


ade in the electrolytic pickling process of tue 
which was developed at their plant 


Oo?>? 


. 
/ 


ise in England. 


Comparative corrosion after painting preceded by different methods of cleaning. 





-mall percentage of the anodes of pure tin, but the majority 
yt the It is found that 
these anodes acquire a thin porous film of silica behind which 
the oxygen is released and eventually discharged without 
passing through the body of the solution. ‘This inhibits the 
salts. It has been found that a concentra- 
tion of about 3 oz. of ferric salts per gallon slows down pick- 


¥ “i ae leit 
ling and Causes pitting 


anodes are of a high silicon iron. 


formation of ferri 


and that the special anodes used are 
en important factor in the economy of the process. 

An American manufacturer made an interesting series of 
tests in a search for an improved method of protecting his 
utput of steel 


window lhe 


rolled steel section weighing about 14 |b. per 


frames against corrosion, 
material] 
root 


condition and then painted. 


Was 
rolled ” 
The steel was covered with mill 


which. ordinarily. was assembled in the ‘ as 


~( ale. some oOo! whiue h Was closely adherent and Some ot which 


tiaked off easily Rusting occurred quite rapidly, sometimes 


even during the storage of the raw bars. 

Che Bullard-Dunn cleaning process was one of many tested. 
and the general procedure was to carry out accelerated corro- 
tests on 5 in. lengths of the standard section and to check 
the results apalnst actual atmosphere exposure tests. 


s10n 
Several 
paints were used, each paint being tested over all types of 
cleaning and pre 
to ensure that the 
vere prepared ot 


treatment, and every precaution was taken 
paint films were of equal thickness. Charts 
these tests, the results being plotted irres- 
pective of whether the tests were accelerated or atmospheric 
The ordinates terms of the 
percentage of bad specimens and the abscissa scales of time 
ave been drawn so that the atmospheric tests 
l rests. 


Used LQ] Lille 


exposur;re, measure Col rosion in) 


fit the scale 


} 4 } 
ACCCLECTALCC 
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NOT REMOVED, 
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SHOT BLAST 


CLEANING, 
PHOSPHATED, 


PAINTED 


NO CLEANING, 
PAINTED - 


| ,000 


1,100 
TEST 


Shaded 


areas show normal range of variation 
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that the Bullard- 
Dunn process with the tin deposit not removed were, on the 


(he chart shows specimens cleaned by 


average, afiected about a quarter as mu h as the completely 
half as much as the 
[his satisfactory 
» depend on obtaining a thoroughly 


incleaned specimens and about shot- 


blasted phosphate coated specimens. ver\ 


performance appeda’s { 


clean surface without disturbing its chemical or physical 


structure, and this the Bullard-Dunn process accomplishes to 
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HOWDEN INDUCED 
DRAUGHT AND DUST- 
COLLECTORS WORKING 
IN CONJUNCTION WITH 
SINTERING PLANT 


JAMES HOWDEN & CO. (Land) LTD 
CAXTON HOUSE, LONDON, S.W.| 


HOWDEN 








16 The Chemical Age -July 5, 1941 ju 





General News — 





From Week to Week| © 


[HE PRESENT ADDRESS Wilfrid Smith, Ltd... chemiea SULPHUR PRODUCTION at the works of the Sulphur Quarries 
nanutlacturers, is 107 Fenchurch Street. London, E.C.3. l.td., Gaza, Palestine, amounted to 1400 metric tons in 1946 
R hea Pr d 4 compa ‘ead with S00 in L939. Imports oO} sulphur into Pali t ine tht 


an 
sj 


n 1940 amounted to 719 metric tons and exports were 1045 tons. 


THE NEW SYNTHETIC VITAMIN Bl PLANT of 
Ltd., of Welwyn Garden City, Herts., is now in full production: 
world. ANHYDROUS SODIUM MOLYBDATE, Na.MoQO,, is now bein pr 
(ne TREASURY HAS MADF AN OrpDeER. entitled the Safecuard actured on a comnmercial scale in the United States. Th ma 
; | Mol New York, are offering the product in 


is the largest plant for the manufacture of aneurin in the 


? 
i 


. 7 2 . . > . { } \ de ] {) 
wy of Industries (Exemption) No. 3 Order, 1941 (S.R. & O — pane and Oo 
1941, No. 899) renewing until December 31 the exemption from with a purity of 90-95 per cent., at the price of 47 cents per |h). ~ 
, ) se ee | de 
ey luadusti [dart t all art , it present exempt. He orrices OF Industrial and Engineering Chemistry and gi" 


the News Edition, both published by the American Chetmies bu 


Hi. F. Roprinson AnD Co... emical manufacturers, Culeheth . . a 
{ rie ™m ( a} \WV rl ~ (1) his 1 } lar 4 Newton He ath Manchest« oe ~OC1ET" . 1} Ve been moved from 06 Mills Building TO 1155 SIX. 
| teenth Street, N.W., Washington, D.C. ni 


10, are ainong the list of new menibers of the Manchester Cham 
n he | d meeting held on June %). SEARCH FOR PICKLING INHIBITORS in Germany, to lower ) lal 
To ENCOURAGE FARMERS and agricultural merchants to book ohsumption and avoid inetal Joss, has revealed that dibs 7\ - 
nieve for eulnhete of amatnie at an catia dete. the Government sulphoxide is a potent synthetic inhibitor in very small cor 
provide for a special distribution allowance of 28s. 1d. a ‘entration. Quinoline is moderately potent, and starch offers M 
n on orders more than 2 ewt. during Jul: o the limit of a cheap though not highly potent alternative. or 
tity earmarked for the allowance. Unirep States exports of calcium carbide reached A] 


| ) 17.700.000 Ib... valued at $649,000. in the first quarter of 1941: 


A FOLDER ENTITLED ** Potson Gas *’ has been compiled by 
Mr. A. E. Johnson and published by John Bale Medical Pub nearly half this amount went out in March. Shipments for th 
‘cations. I.td.. price 2d. Tt contains concise notes on the Whole of 1940 amounted to 32,000,000 Ib., valued at $1,300,000. 
litaeiliet of aus - \ acateatasntenand ete,. Large amounts have been shipped to England and Argentina 
i ma be eonvebiell ried , gas ma k case. THe CryLton Si ATE (COUNCIL has approved the expendit iy 
a sum not exceeding 225,000 rupees for the erection an 


fue Ministry OF SUPPLY has issued the Control of Fertilisers lot” 
' 1. ! ! "pilot 
I 


Nos. 10. 11 and 12) Orders. 1941: The Cont: | Fertilise: equipment OF @ plant capable of manufacturing up t 

(No. 10) Order revokes No. 7 Order, 1940; No. 11 Order revokes — 100 | annually of acetic acid. Normally, Ceylon import | 

Nos. 1 and 2 Orders. 193%; and No. 12 Order revokes No. 9  #eeUe acid from ecntinental Europe, but recently has had te + 
to the United States as the principal source of supply. ( 


()rder, 1941. 


; MI D rs p> SOT Inited ‘ts mm. 6f é iTeq 
Tae Mryistry or Foop announces that ther: vill be ne IMPORTS OF CREOSOTE OIL into the United States. amounted 


5.324.000 gallons during the first quarter of 1941—a marked Mi 


inge, vith one exception. Nn the @€xX1stine prices OL ¢ ils and Vv : 

| ’ ¢ ‘> ~ ‘ . . . { ’ 

fats allocated to primary wil lesalers and large trade users ior adeciine trom the 12 300 000 gallons received during the corre 
7 : ; } ry *) ~ { a} } {) — f Q T . ¢ ‘TS } Q. y) 7 r , 
the five weeks ending August 2. The exception is that the price pe ling month . f 1940. The total import in 1940 moun ed pe 
to 39,000,000 gallons, compared with 51,900,000 in 1939. The A 


of mixed soft acid < jc sed by Cy] per ton to £19 per ton 


naked. ex store. United Kingdom and Japan together supplied 97 per cent. 0! 
his, the former 33,000,000 and the latter 5.000.000 eallons. 


Tue Mrxistry or Scppty Iron and Stee] Control has be . 
| | ricr ve | ‘eANSiic ( THs —1 ‘ks this week on t he lines {)) the Oyrie Ir IS Ss] ATED IN W ASHINGTON, SavVs Re ter, that VN th 


lts in for: lew d t he Defence Plant Corporation will announce a Ca 


eld { the end Ol] 1940, vh ch vield i valuable PsSultsS 10 ‘Thi ’ ss 
, {yy s Yr)? , ’ ] ‘ ’ S 1; Ye, Tre Ome ele S60 O00 OOO SVi Lhe tl ~ r Dbe (it velo] ment programimme, oO pe 
hry Henna ed t 6 nlete €mnmad returi rorms by J ' 7 duce 80,000 tons annu uly iring 1940 only 2375 ions were 
~ é 0 “Ke 1) { itil / Ce i if ‘iy . ' 
not makers oO} "1 =e i —1e¢ i struct ri ©] coinee rs. or =<T OK n an Us ‘} 1/4 Alt | cl} > tle tl ' rhe ’ ! ants to € ere eu Inhs 
line merchant ready making recular stock retun ind managed by the Government and the remainder in nt 
‘ ici cals . ' mn ie, J oan : . 
i ed Dial 
F ; New i al : ) no 
oreign i ews HE SPANISH SOAP INDUSTRY in hes »} serioiuslhs ETT cted ' ad 
Vain 11% IS] | i? hloride hs een nadde 1 | ihe contin ied lack of raw mate} als, Owine to the (rovernur 
; : : +7 - j . . . i { e ‘7 . 
: 1 ' nada rc fram J e 5 for the murnose nwillingenes,: release ve oO the oap tactories, and t} £] 
the administra! of Tariff Ttem 208t. nortage « praand caust oda, it is claimed that the ind - 
| | iry has been prevented from producing suffcient quantiti: : 
| PORT OF ©] 1 ok TARTAR, argol, i Win i lt D 
.u ao _ » ! ; , ay) ro oye . Tite Dive ce) US shortaa eXISTING Wy manv part i 
at , t Sout} Airica 1s nrohibited except under perinil my ' . A: UY 
M 1 Ind the countr (he distribution of laundry soap is rationed b 
YY a Y) -T ey { mmerce an na cTri¢ =. “ ; : ‘ I 
, | — : he Government, and in certain parts of Madrid no soap 


Tue AMERICAN POTASH INSTITUTE has moved its main office been n le avuallable under this svstem for some time. M. 
| American Chemical Societv Building, 1155 Sixteent] i 


Street. Washington, D.t 








a 


Exports oF from Zanzibar in 1940 rose to 388,206 Forthcoming Events 


367,536 lb. in 1939. The figure r iched is the c ) 
n was started in 1936 lure 607TH ANNUAL GENERAL MEETING of the Society of Chen 
er a al Industry will be held in the Lecture Hall of the Royal Tnst M 
| “Se tty tution, Albemarle Street, London, W., on July 8, at 2.30 p.m 

- od 27.550 aie | | ind if it be necessary to adjourn. it will be continued in th p! 
| oes | Lecture Room of the Chemieal Society at Burlington House 

THE LATEST REPORT of the Committee | Pus e Ind an Chem London, at 4 p.m., on August 8. The usual business meeting 

. CU vill he followed by the President’s Address. and by tea at ¢! 

Tive haracter | Cel recognised Dy the nvitation of the president. At about 4.30 to 1.45 p.m. thi ’ 


rey | 
Covernmen Ind Society's medal will be presented to Sir Robert Pickard, w! 
THE RECOVERY Ol IGHT OILS Na ‘ently been made ob] va vill then deliver his address. Before the meeting an informa: 
non gas con Switzerland. The War Industri lunch will be taken at Stewart’s Restaurant, 50 Old Bond Street 
dA Tal > Office has also ordered that light oils, suitable fon Attendance is limited to 80. including ladies. Accommodatiot 
ho m of pure benzol, t ol. and xvlol, must now be will be booked in rotation and it will not be possible to seat 
mant the w rements of Swiss industries. invone who has not notified the General Secretary before July i 
ue Serrana S.A. or Braz are reported to be endeavom 6—address, Clifton House, Euston Road, London, N.W.1. fa 
” =o their two-vear Government contract tor wWorkills: Tue Evecrropeposrrors’ TECHNICAL Society are holdir K 
the anatite mines. Thev agreed to produce a minimum of 6000 : t Northumpton Polytechnic, St John Street, E.C.] ; 
ons of phosphate products annually; th etual productio1 mw July 14, at 7.15 p.m.. when a discussion will take place o1 \\ 
— Banas thai thi mpanv. to Insufficient market Plating Problems in Relation to the War Fffort.’’ The pres! Su 
lent, Dr. H. J. T. Ellinvham, vill take the chair. 
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Commercial Intelligence 


The following are taken from printed reports, but we cannot be 
responsible for errors that may occur. 


Mortgages and Charges 


(Note.—The Companies Consolidation Act of 1908 provides 
that every Mortgage or Charge, as described therein, shall be 
registered within 21 days after its creation, otherwise it shali 
be void against the liquidator and any creditor. The Act aiso 
provides that every company shall, in making its Annual Sum- 
mary, specify the total amount of debt due from the company 
in respect of all Mortgages or Charges. The following Mortgages 
and Charges have been so registered. In each case the total 
debt, as specified in the last available Annual Summary, is also 
given—marked with an *—followed by the date of the Summary, 
but such total may have been reduced.) 


GITTINGS AND HILLS, LTD., Birmingham, paint and var 


nish manufacturers. (M., 5/7/41.) June 16, mortgage to Mid- 
land Bank, Ltd., securing all moneys due or to become due to the 


Bank; charged on Tower Varnish Works, Salford Street, 
Nechells, Birmingham, with fixtures, ete. *Nil. Dee. 31, 1940. 
STOCAL ENAMELS, LTD., Birmingham. (M., 5/7/41.) 


May 21, charge to Barclays Bank, Ltd., securing all moneys due 


or to become due to the Bank, charged on contract moneys. *Nil. 
April 15, 1940. 
Satisfaction 
HAREFPIELD LIME CO., LTD., Rickmansworth. (M.S 
a/¢ 41.) Satisfaction June 6. £3,000, registered Feb. 15, 1940. 








Company News 


J. Ferrer, Ltd., have increased their nominal capital beyond thx 
registered capital of £200 by the addition of £800 in £1 shares. 

Cerebos, Ltd., announce a net profit for the vear of £244,890 
(£323,377) . 

British Plaster Board, Ltd., announce a profit for the year to 
March 31 of £471,004 (£467,201), and hav: 
dividend of 15 per cent. (30 per cent.) 

Peter Brotherhood, Ltd., have declared a final dividend of 12 
per cent. on the ordinary shares, making a total of 20 per cent. 
same) 

Wm. Butler and Co. (Bristol), Ltd., 
a profit of £34,994 (£40,048) , 
ent. (10 per cent.). 

Caribonum Trust, Ltd. which holds the entire issued 
Caribonum, Ltd., has declared an interim ordinary 
per cent. 


Titanine, Ltd., have 


declared an ordinary 


tar distillers, have declared 
and announce a dividend of 7 per 


capital of 
dividend of 3 


declared a final dividend of 10 per cent., 
making 20 per cent. for the year to March 31 (223 per cent.). Pro- 
fits, aiter tax, were £22,550 (£32,263). 

Newcastle-upon-Tyne Zinc Oxide Co., 
nominal capital beyond the registered | capital of £50,000, by the 
addition of £10,000 in £1 ordinary anes. 

Reckitt and Colman, Ltd., announce a 
£1.891,288 (£1,917,540), and have declared a final dividend of 5 
per cent., making 20 per cent. (same). 

British Glues and Chemicals, Ltd., announce a dividend of 10 
per cent. on the ordinary stock and 1 per cent. participation on 
the S per cent. cumulative participating preference stock for the 

ar ended April 30 (same). 

Lovering China Clays, Ltd., announce a profit for the year to 
March 31 of £13,864 (£18,168). After provision for taxes, deben- 
ture interest, ete., this results in a net loss of £2568 (net profit 
£3015). 

The directors of the Metal Box Co., Ltd., state that the com- 
pletion and audit of the accounts have been unavoidably delayed, 
but should be available in about one month. An interim dividend 
f 5 per cent. (same) has already been paid for the year to 


Ltd., have increased their 


profit for the year of 


British Alkaloids, Ltd. (manufacturers of T.C.P.) record a net 
profit of £51,767, as against £66,758 last year. The main reason 
lor the decline is the increase in the allowance for E.P.T ‘hich 
« decline is the increase in the allowance for E.P.T., which 
rose from (18.500 to £24,578. £22,002 (£23,367) has been written 


off the balanee of advertising expenditure: the appropriation to 
veneral reserve is £1000 (£2500). but taxation reserve is £18,300 
C17 500). The carr\ forward is £3469 (£5665). 








New Companies Registere 
p Res d 

Thylene Co., Ltd. (367.792).—Private company, Capital, £100 
in 100 shares of £1 cach. To acquire (1) the business of manu 
facturer of and dealer in lubricants, oils and greases carried on bv 
Kenneth Aske, at Waterside. Halifax, and (2) the business of 
manufacturers of and dealers in soaps, disinfectants, cleansing pre 
parations, industrial solvents. oils, fats and chemuic: als carried on bi 
W1 Kk. Aske, at 26 Savile Park, Halifax, as the Thvlene Co."’ 
Subs Kenneth W. Howarth, C.A.; Roy Radford. Solicitors 
Horsfield and Fielding, 8 Harrison Road, Halifax. 


ribers: 
Longbotham, 


17 


Chilva Laboratories, Ltd. (367,801).—Private company. Capital, 
£200 in 200 shares of £1 each. Manufacturing chemists, manu- 
facturers of and dealers in fertilisers, sheep dips, insecticides, 
paints, polishes, lacquers and cleansing materials, etc. Subscribers: 
Kva Hudson; Fred 8. Hudson, 954 Leeds Road, Dewsbury. 

Malt, Oil and Minerals, Ltd. (367,808).—Private company. 
Capital, £100 in 100 shares of £1 each. Disinfectant manufacturers, 
manufacturing chemists, oil refiners, and manufacturers of artificial 
manures and fertilisers, etc. Subscribers: George H. Fowler; Wm. 
Dale. Harold A. Best is one of the first directors. Registered 
office: Coronation Works, Victoria Street, Grimsby. 

Carvansons, Ltd. (367,771).—Private company. Capital, £500 
in 500 shares of £1 each. Manufacturers of and dealers in 
chemical compounds and preparations, essential oil di&tillers, manu 
facturing chemists, drysalters, distillers, manufacturers of and 
dealers in soaps, paints, pigments, dyestuffs, etc. Directors are: 
Frank Carter; Wm, C. Evans, Registered office: 325 Broad Street, 
Pendleton, Salford. 








Chemical and Allied Stocks and 
Shares 


F IRM and slightly more active conditions have ruled on the 
Stock Exchange, where sentiment reflected the further rise 
in British Funds and more hopeful views as to the latest phase 
of the war. Where changed, the majority of industrial securi- 
ties have moved to slightly higher prices, although there was 
only moderate improvement in demand. In fact, absence of sell- 
ing was once again an important factor influencing markets, and 
the prevailing belief is that demand will continue to centre on 
vilt-edged and other stocks of the fixed interest-bearing class. 

The majority of shares of chemical and kindred companies 
nade better prices in accordance with the general trend in the 
stock and share markets. Imperial Chemical, for instance, were 
31s. 9d., compared with 3ls. 44d. a week ago, and, allowing for 
the deduction of the usual half-yearly dividend from the price, 
the 7 per cent. preference units at 335s. 3d. were little changed 
on balance. Lever and Unilever made the better price of 23s., 
while slightly higher prices ruled for the company’s various 
classes of preference shares. The units of the Distillers’ Co., 
although ‘‘ex’’ the final dividend, which keeps the tota] distri- 
bution at 161 per cent., were quite well maintained at 65s. 6d., 
and the preliminary statement for the past year’s working created 
a good impression in the market. On the other hand, British 
Plaster Board 5s. shares were inclined to be reactionary, and 
have moved back to i4s. 9d.. a rather higher dividend than 15 
per cent. having been expected in some quarters of the market. 
Nevertheless, bearing in mind all factors, including the weight 
of taxation, the results must be regarded as an excellent achieve- 
ment. British Oxygen remained firm at 66s. 6d., and British 
Aluminium were 6d. higher at 45s., while Borax Consolidated 
made the slightly better price of 28s. 6d. Turner and Newall 
were firm at 70s., and Metal Box shares made the higher price 
of 75s. awaiting the financial results. 

Elsewhere, Associated Cement were firm at 53s. 9d.; the interim 
dividend is due to be announced ‘next month, and general ex- 
pectations are that it is likely to be kept at 5 per cent. Nairn 
— Greenwich, whose interim is also impending, were higher 
at 5os.; Barry and Staines improved from 27s. to 28s. Following 
saliihaniin of the full results higher trading profits, 
Cerebos were quoted at £72. There-was again a better trend in 
iron, steel and kindred shares, including Staveley ordinary, which 
were 47s. 6d.. and Guest Keen, which were 24s. Results of the 
two last-named companies are expected to be issued this month. 
Among other results, which may be issued this month or in the 
early part of August. are those of Greeff-Chemicals Holdings, 
whose 5s. units are quoted at 5s. 74d. In other directions, 
Fison Packard were close on 32s. and B. Laporte close on 60s., 
while (‘ooper MeDougal| | ordinary shares were again quoted 
at par, and Monsanto Chemicals 5} per cent. preference at 
2s 6d. 

Pending the full results for the past year’s working, Boots 
Drug 5s. ordinary had a firmer appearance at 34s. Elsewhere. 
British Drug were 22s. 6d., and Beecham’s Pills 2s. 6d. deferred 
were quoted at the rather high price of &s. ‘hd. There was agal 
a better tendency in General Refractories shares, which 
firm at 8s, 13d., on market ho pes that improvement in the com 
pany’s earnings may be continuing. At 9s. 9d. Imperial Smelt 
ing were unchanged, as were Amalgamated Metal at 18s., and 
British Match at 33s. 6d. British Oil and Cake Mills preferred 
ordinary were easier at 40s. 6d. \ided by the full results of 
Bleachers and hopes that the forthcoming results of Cali 
Printers may also show improvement, textile securities were 
better. Courtaulds were steadier, the prevailing view being that 
the interim dividend is likely to be maintained. Alhed Iron 
founders shares were firm at 17s., on the improved profits for the 
past year, and the higher dividend of 6 per cent. British Tndus 
trial Plastics have transferred at 2s 9d 

There was not much activitv in Anglo-lrantan, 
other oil shares, but in most instances prices 
on balance for the week. 
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BRITISH ASSOCIATION 
CHEMISTS 
Unemployment Insurance. 


Legal Aid. 


Write for particulars to — 


C. B. WOODLEY. 
C.R.A., F.C,LS. 


General Secretary, B.A.C 


OF 


—_ 
. 


total funds over £22,500 


Income Tax Advice. Appointments Service 


“EMPIRE HOUSE,” 
175, PICCADILLY, 
LONDON, W.1 
O01! 


‘Phone: Recent 





The Chemical Age—July 5, 1941 


DRYING APPARATUS 
AND DRYING PLANT 


FOR ALL PURPOSES 


Complete Chemical Plants 
PROCESS — ERECTION — OPERATION 
Works : L. A. MITCHELL -LTD. Phone : 


CARLISLE CHEMICAL ENGINEERS BLA. 7106-7 
Peter Street, Manchester 





APPOINTMENT VACANT 


STAFFORDSHIRE COUNTY COUNCIL. 
unty Council invite applications for the post of 


STANT CHEMIST 


Staftord., 


SS] 


4 


commencing salary 


Institute of 
work of a 


itication of the 
experience in the 


ct to the provisions of the 
n Acts, 1937 and 1939 and to 


1 
ClLner side 


The successful 
edical examination 


om the under- 
rs the with ( Opies of three 


or before Monday, 21st July, 1941. 


, rneqd | 
aa i - 


H. L. UNDERWOOD, 


1 . —~ .* 
(Clerk ot the County Councll. 


EDUCATIONAL 


Great Possibilities for 
QUALIFIED CHEMICAL ENGINEERS 


Key Men in Wartime and Afterwards. 


Many of the finest posts in Britain in Wartime are reserved 
for Chemical Engineers. The same will be the case when 
the war is over. The vast technique and experience now 
being applied to Chemical Technology for war purposes will 
then be suitably utilised in reconstruction, and in trade and 
commerce. 
Enrol with the T.1.G.B. for ihe A.M.1.Chem.E. Examinations 
in which home-study Students of The T7.1.G.B. in the 
last two successive years have gained :— 
TWO FIRST PLACES. TWO “ MACNAB” PRIZES. 
Write to-day for ‘‘ The Engineer’s Guide to Success ’’— 
free, containing the world’s widest choice of Engineering 
Courses—over 200—the Department of Chemical Technology 
including Chemical Engineering Processes, Plant Construc- 
tion, Works Design and Operation, and Organisation and 
Management—and which alone gives the Regulations for 
A.M.I.Chem.E., A.M.I.Mech.E., A.M.I.E.E. C. & G. B.Sc., 
etc. 
THE TECHNOLOGICAL INSTITUTE OF GREAT 
BRITAIN, 
219, Temple Bar House, London, E.C.4. 


FOR SALE 


‘Phone 098 Staines. 
J OHNSON Filter Press, 24 Chambers, 15 in. square; C.I. 
Jacketed Tipping Mixing Pan, 30 gallons; Oil Cooler or 
Condenser, 6 ft. by 2 ft. Brass Tubes; 3 Speed Electric Bowl 
Mixer, 80 quarts. 


HARRY H. GARDAM & CO., LTD., STAINES. 








CAST IRON POWDER for Sale, 
30, 60 and go mesh to suit customer’s requirements. 
George Cohen, Sons & Co., Ltd., 
3roadway Chambers, Hammersmith, 
London, W.6. (Riverside 4141). 


HREE-MIRACLE GRINDERS No. 3 size Fan delivery 

Cyclone Collectors and Direct coupled 45 h.p. Slip Ring 
Motors and Oil Immersed Starter to each for 415V. 3P. soC. 
300th Beater Grinders and Dressers Combined side 
dressing screens for Super Fine Grinding (Two) Blackstone 
29 in. and 24in, Dia. High Speed Stone Mills. Rapid Auto- 
matic Packer. No. 3} Disintegrator. Burnell Sifter and Mixer 
combined. Centrifuga] Sifters, etc. Edward Booth, Booth 
Edward Booth, Congleton), 


Street Mill, Congleton. (Grams: 


T ORRANCE ‘LITTLE GIANT” Change Pan Mixer, 
with pan 16in, dia. by 1oin. deep, machine-cut gears, 
fast and loose pulley drive, complete with spare pan. 

Royles Calorifier, cast iron casing, 1 ft. 2 in, dia. by 4 ft. 6 in. 
long, arranged with Royles Patent Copper tubes, complete 
with automatic valve. 

Copper Steam Jacketed Tilting Pan, 18 in. dia. by 17 in. deep, 
mounted on cast iron stand, fitted with tilting handle. 
Copper Steam Jacketed Tilting Pan, 24in. dia. by 23 in. 
deep, mounted on bronze trunnions, carried in cast iron 
cradle. 

No. O size Harrison Carter Disintegrator, running at 5000 
r.p.m. requires 4 h.p. to drive, arranged with belt pulley and 
feed hopper. 

No. 2} Christy & Norris Disintegrator, latest type, with auto- 
matic worm feed, ring oil bearings, 1250 r.p.m. and requires 
i§ h.p. to drive. 

Size Ls9 Disintegrator by Harrison Carter, with beater cham- 
ber gin. dia. mounted on cast iron stand, running at 5500 
r.p.m. and requires 3 h.p. to drive, fitted belt pulley. 

Timber Lead Lined Tank, 6 ft. o in. long by 2 ft. 6 in. wide 
by 3 ft. 3in. deep, 2in. thickness timber, stayed with mild 
steel bars. 

Steam Jacketed Cast Iron Boiling Pan, 2 ft. oin. dia, by 
2 ft. 7 in. deep, mounted on three cast iron legs and bottom 
run-off. 

‘““ STANLOCK ” System Vertical Steam Air Heater, 5 ft. 2 in. 
high by 1 ft. 7 in. dia. arranged 1 in. bore wrought iron steam 
pipes, complete with 5 h.p. motor driven Fan, 400-v. 3 ph. 
5o-cy. supply. 


(Two) 


GEORGE COHEN 
Sons & Co., Ltd., 
STANNINGLEY, LEEDS. 


¢¢ POHNSON ” jacketed golb. per square inch Filter 

Press, with 30, 42 in. plates and frames 2 in, thick; 
26 in. underdriven Hydro Extractor, with 5 h.p. 200/400-volt 
Century Motor; 200-gall. stainless steel jacketed Retarder; 
“ Premier’’ toin. Colloidal Mill; ‘‘ Gaulin’”’ 3-piston 
Homogeniser ; ‘‘ Pearns ”’ horizonta] Vacuum Pump, cylinders 
6in. dia. by 6in. stroke; ‘‘ Worthington ”’ ditto, cylinder 
8 in. dia. by 12 in. stroke; Disintegrator No. 5, beater cham- 
ber 68in. dia. Dartnall Bros., 248 Humberstone Road 
Plaistow, London, E.13. 

















